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Effects of Fluorinated Oligomer on Removal of Salt from Iron Plates Containing Salt

Mikio KAWAGOE, Kiyomi YAMAGUCHI, Hideo SAWADA, and Kozo KAWAMOTO*

Because chloride ions are one of the most corrosive factors on iron objects, many treatment methods
have been investigated so far to remove chloride ions from iron artifacts that came out of unederground
at histrical places. Especially, immersion method of iron objects in an alkaline aqueous solution have been
applied in practice to remove chloride ions from iron objects. In the present study, we investigated effects
of fluorinated oligomers added in the alkaline solution on removal rates of salt from the specimens. Three
kinds of fluorinated oligomers and two kinds of alkaline aqueous solutions were tested.

We found that addition of betaine-type oligomers with hydrophilic group increased the amount of salt
removed from specimens, and that treatment by alkaline solution containing a betaine-type oligomer with

hydrophobic group suppressed rusting after treatment.
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Table 1 Experimental conditions and results

WE__E B & akE D

Fr BEBH A a~— [-] [em2/d]
al KOH None 0.0732 0.428
a2 KOH SK-15 - 0.340
a3 KOH SK-2 0.0738 0.420
ad KOH SK-6 - 0.415
ad Sesqui. *  None 0.0706 0.411
bl KOH None 0.0206 0.025
b2 KOH SK-15 0.0151 0.012
b3 KOH SK-2 0. 0280 0.032
b4 KOH SK-6 0.0322 0.035
b5 Sesqui.* None 0.0266 0.015

*) Sesqui. = Sesquicarbonate
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Fig. 1 Molecular structures of betaine type fluorinated

oligomers investigated

LR =(W; — W,)/W,

ZIT, Wy dRBEHETH Y, Wyo=EliiEh ok
IR X (BRI 2 & Bl L 720 REBRTHW 7281k
HE DL 120.092 ~ 0,127 DEPAIZH - 720 ERFKIL
Table 1I2F £ O TRLz, BELREIE7 v KAL) T
X —OEMNREFHET 5720 DORTFThH L, 72, 1
D BEEFRIEW AN DIRE L8 Wy, & A D3RRI
(=48mg) T L7z & L TEFR L7 :
kxR =R ) /ORI INE)

BEEOEFZ(E (BiEHiR)

(1) HESEFE D 5 OB IC T § 4 ) T —DPpE
Fig. 212 5 F3H O sk R 12 B 2 M85 50k o i K il
L7z BERETIE, 4 I~ — 8RN0 KOH KE
WEXAFH—KAA PRKE, RO3TEEDLT ) I~
— WML 7=KOHKBZKTH Do TDT T T 055 h




GBI S ORI RITTE T v EL ) T —DRE 87

50

40 F

Calculated

Amount of NaCl removed [mg]

30}

Keys Alkali  Oligomer

20t O KOH None
: 0] SK-15

A KOH SK-2

10 Fo v SK-6

O Sesqui.  None

0 it I L L L L L I N |

0 5 10

Time [h]

Fig. 2 Removal curves of salt from none-rusted speci-

mens for five kinds of desalting solutions
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Fig. 3 Removal curves of salt from rusted specimens

for five kinds of desalting solutions

I DB RV ROHEERE 2 EY 5 CHEOMD
RAREHEDZT D720, HEDEWSK-6 07512 Btk
HEMRPBNTZbDEER OIS,

(3) A RNILHART  HLHE 7OV ACHENL L T R ILEUR £
R 720 BEHHHEN ORI % 5 2 A i A0
&, MEEEREHVS L, XXTH2 N5 .

oC 2%C 1 oC 2%C
= =, + +
ot or’ r or o7z°

(1)
22T, C=Clr, z t) FRENICBIT 2 R OHiREE,
tIERER, B, Z IO EEEE, DAL
HERELCT® % o REBREMIAREEPNOEOEHIZ
AT 50T, (VORI XXN TR 5D [7],

M, o 2a(l+a) [ D,q,’t J
=1 - , exp|—
M., n=114 a +a%q,’ 12

Dyp/t
R2

22T, M ZEEE t, Mo 3R KEBZOEREET
HY, 2LIEMBOIE S, RIBMBEOLFETH S, o 1T
WAV, LA 2 RILOITH S © « =V /
Q2rRL)TH %0 q, P IEFNETNRKAOMRTH S ©

(2)

{w 4a(l+a)
X exp

n=14+4a + a?p?

tang, = —aq, (3)

apJopy) + 2](p,)=0 (4)

22T, WD Jp) & T )IE, ENLEHROREE 16
DRy EIVHEETH D,

AP D, FEEL 22 B & (25 & B
DR D B~ 5 L9 127z, Figs. 2~312



88 FRTEHFEMER FRELE #3775 (2001)

>

RUTCERIIFRMETH 2, (35N 72D 2K 1ITRL
720 K106, HHEHABORE, BUKELH TS SK-15
WIFARDDLAX0.012ec8/d TH Y, F 1) T —ERIHRD
D, (=0.025cn/d) D#1/2TdH D Z D55, Bk
G4 D SK-6 & SK-20H54, D,1320.032 & 0.035cn/d Tl
ZEELCTHY), F) I —ERIMOLELY 30~
40%KRE NV, HEo T, BUREEIIBAREERA) T3 —
LD E SN, BUKIESEA ) I —Ic XS
BT ENGDD,

BEERMEBROREFRE (BHEH)

(D) $FR LR, SR, FERIIREIE7 v FLY
T — OB HILABOBEIIOWT, HkkELF
gL EAREIFLTTE Yy ML, Z% Fig. 43R
L72o @5, HWBFRIELAF I — KA A MEHRT
TR LB 2R DS, FRLUSO R Tl IER AR
EERROMIZILBIBRD S B Z L5 h b L AFT
— KA A MEBORKRE RS —7 V) IS
XA %[6], HBRERDPHE—T IV ) ROMGR» 5K E
CTHCRBT 2000 EE2 N5, —F, b)
M5, HEEE LR E ERRE OB BT LIRSS
BT ENSND, WL, Bkiz AT 5 SK-15084,
RN DK DR AEDPBKRIEIZ L > THES NS 72
O, LA S, BOKIEE AT S SK-2 & SK-6 D
&, BUKEEIC X o THEHN DK O DA S 1,
LT DREDG ook EZ BN,

(2) 2 BERSILERYL BUfE, ¥ AF A — KA A MZE BN
BB ENERLE N TV A D, HBRERIVNZVDT,
BHRGEE L2 D04, SO L IREMEICR 5,
SK-6 ® Byt sl & SK-15 O FEE L Ik wh % A
RIS 2 & LT, SK-6% N L 72 KOH KA
TR % 17 > 721212, SK-151C & 2 PisE e % 179
2 BRI E 2 b D, TOJEE, HBREESE
<, PSSR O MIEETE, o, AF I KX A LA
ICHARTEMOBHAEI DV EOFISEEH LTV b,

i

il

NI A BF)TI=DH L, O A THBIRLE
ICH L CWADEFHNL D, BKEOARELAT S 2
oty I~ — L PKRELBOKEOWM FExHT A4 T
Y= HWT, TORNBIRE Rz, ZORRE, Hhiv
WEBNDIRE, SROMFEHRE, REBIEREX, Wb
BAKEDOAREZLOF ) Iv—lLo TSR, &7
FRMBEOHEDNRNIEZOMREREAIKE N AT

1 0.04
I i SK-6 T
E 081 £ 0.03F SK-2 SK—61
3 § £
z 0} "o/l 3 kon Qf o
2 o ] B Sesqui. |
£ - SK-15 2 0.02fF sk-15
Z04f £
= Sesqui. < 0.01F
£ 02f o | £
= B =
I | i Il | I 0 I L I | - | L
00 0.02 0.04 0 0.02 0.04
Moisture content || Moisture content ||
(a) (b)

Fig. 4 Effects of moisture content on removable ratio

of salt and rerusted ratio
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