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In this study, we focused on the combination of blast furnace slag mixed cement that imparts alkalinity, and
nitrite that has proven in rust prevention treatment method of reinforced concrete. Also influence of these
compositions on rust prevention of iron and verified the mechanism was dissassed.

In order to observe the influence of alkaline powder and nitrite on iron, iron plates were immersed in aqueous
solutions in which these additives were added as model samples. XPS analyses of the surface of iron plate
immersed for 14 days, revealed that a large amount of adsorbed oxygen considered to nitrite ion was existed on the
iron surface of the sample treated in containing nitrite.

As for the energy state of iron, only the test piece containing nitrite ion showed lower peak, suggesting the
adsorption of nitrite ion to the iron surface.

In the actual steel sheet sample, an intermediate layer was composed of mainly iron and oxygen was confirmed at
the interface between under coat containing nitrite and steel plate.
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Table 1 Conditions of test solutions.

Sample A B c 0
No.
Alkaline powder | Alkaline powder —
Solution Pure water
— Nitrite Nitrite
pH 5.93 12.72 11.92 11.34

Table 2 Coating film compositions of test pieces.

Test No. i 2 3

Slag fine powder small | Slag fine powder large | Slag fine powder large
amount blending amount blending amount blending

(7%) (14%) (14%)

Polyurethane resin Solvent free epoxy
system resin system

Under
coat

Polyurethane resin

Top coat
system

Table 3 Conditions of coating films.

Sample
el o | @ | o | o1 | 2
Under Mixing ratio of Polymer and Nitrite
coat 20% 30% 25% 20% 20%
Top coat _ _ _ Polyurthane Fluqro
resin resin

I Sample solution (30~100 ml) |

Immersion 1 day

| Quantification by ion test paper I

Fig.1 Experimental method for nitrite ion concentration.
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Fig.2 Appearance of irons in various aqueous solutions with
various additives.
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Fig. 3 XPS analysis of oxygen and iron on the iron surface of
various samples.
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3Fel,05(Red rust) + NO,~ = 2Fel1,0,(Passive film) + NO;~

Fig. 4 Estimated antirust reaction mechanism.
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Test No. 1 2 8
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Fig. 5 Appearance of the test pieces after the accelerated test.
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Fig. 6 Elements distribution of the interface of the coating films.
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Fig. 7 XPS spectra of oxygen and iron of various test pieces.
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Fig. 8 Comparison of nitrite content of test pieces with various
coating films.

DI S B B 2 R L TV % 7200 (S8 H 0 HiA
I 2 MR T E D RMPLETH 5.

4. %

3

TV )RR L TR ERIE O8O BT L X O E%
D OHRERRRE R A LR LY, DTomREE
7z.

(D EEAEIR I, SRS LRed &, 8310 C I di A e i
EREL Db 2 e gho .

(2) k1%, MALE N T Fe’ — Fe'— Fe" 2 2L L TV < 75,
Fe"t 72572 Fe",0,1%, KEFELT Fe(OH), L7217k
BWHERL, L L, WAEBOFLET TFe",0, &% o
T Fe"o— MR X - TEIe & h, Fe',Fe'O,
(H55) D ERNEIEEN DL ZEDHERTE, R
JE UCTrE L T AR sRIg S .

(3) A AL A A e 1% & AR A PRIF I N T B 2 LT
Gdrode. 722U, BEBESMEEEHRICLELRE
i, 5BOBETH 5.

4 &Y ZBATHI LT, THYBEFRIHRELT
W BT AEER IR ASVE I B @ B M B R E B R 7
L. EFVI Y TV TRONZZECSERA % HEH
THEEERT. BEIE R EDO X, AR
JEAS—ER R LT, WMMEBEORITCIEMNICLD,



82 kL& BbE
ANEYRE R L 2 B 3 A 72O T B g o Jh A s 5 4) Nihon concrete Kougaku Kyoukai, Concreat Shindan
e Sk BB Gijutsu'08 Ouyouhen, p.117 (2008).
EHFFCEBRIDVLETHS. 5) Y. Kasai and M. Kobayashi, Cement + Concrete You Konwa
Zairyou, Gijutsu-shoin, p.348 (1986).
STy 6) K. Gyotoku, H. Hazehara, S. Soeda and T. Yamato, Japan
. e " . Concrete Institute, 34 [1] pp.1684-1689 (2012).
AWFZED— TR, FEFHESEE O [ PIK 23 42 B A 7) R. Matsumoto, H. Hazehara, S. Soeda and R. Hayashi,
I R—Y g VAR EEERAS 72 L7 Japan Concrete Institute, 35 [1] pp.1093—1(g98 (2)013).
P o S g s « RS 8) M. Kinugasa, Shikizai, 54 [7] pp.460-466 (1981).
FICAE BB, SR Sepi b & LikOB%E) | 5 £ 0° [ 9) K. Tkeda, Y. Shimizu, M. Hibino, M. Ikeda and T.
Ji 25-27 4 FE ik W Y B g A v BE AL S (A SR o Yamamoto, Proc. 56<th Ja)pan Congress on Materials
Ik ASTHT BE 7o 25 A 3 -2 i £ 98 Research, pp.167-168 (2012).
< O)TJC BT R LA @E’f[ﬁ%’a‘:(ﬁ}ﬂ L 72 s S 7 5 e 10) G. Okamoto and N. Sato, J.Jpn.Inst. Met.Mater, 24 [2]
L TR | OB L 5. pp.105-109 (1960).
2 £ X B (Manuscript received June 30, 2017;
1) Sangyou Gijutsu service center co., LTD, Hyoumen Shori in final form November 14, 2017)
Taisaku Q&A 1000, pp.354-355 (1998).
2) Nihon douro kyoukai, Koudourokyou Boushoku Binran,
p.1-138 (2014).
3) N. Kudo, Zairyo-to-Kankyo, 42, pp.462-471 (1993).
C:d 5

AifFETIZ, TV H VRN EGTAEFAS ZRGEA Y T Y 7)) — b OB SULEE T3 THH
DD H IR OMAGHLEIED L, SNE OB EROBFEIC G2 258 L X ) = X L EMEEL72.
TV A )R L AR OB DO B R BIET 5720, TRSORMYE A 72 KBERTICETF VY~
TNELT, 7L —b2REL, AELZ 14 HERELAZSKT L — N RO XPS 50 Of5 R, W%
DIANVFE—IREN S, WMEBREZ ST Y 7T, SRMCHEMEA - v L E2 5N WA ENIS L
FHELTWABZ LDV roTz. FRPOTANF—IREN S DHHIIELZ SO v T VOARE =7 PFL
AL o TWB I END, BRUAOHMEEA + >~ OWAEIRER SNz, T2, EFKT Tz il
L7-3RERClE, WBEZ S50 TR BIRE SN E OFEIC, BeMBELZ IS ETIHMBIMETE
7=,

F—"—FK BIRAS 7RG AN, TUA VR, WMEBA A+, AahE



