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Solidification of Chloride Ions in Alkali-Activated Slag Paste
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Abstract: The effects of pH value of chloride immersion solution and activator type on chloride solidification ca-
pacity of alkali-activated slag (AAS) paste were studied. The hydration products and micro-morphology of AAS
before and after immersion in chloride solution were analyzed comparatively based on chloride exposure-equilibrium
method and microanalysis methods involving XRD, TGA-DSC and SEM. The physical adsorption and chemi-
cal binding in the solidification of chloride by alkali activated slag paste were quantitatively evaluated. The re-
sults show that the chloride binding amount of AAS paste decreases with the pH value of immersion solution.
The solidification capacity of slag activated by water glass (WAS) is greater than that of slag activated by
NaOH(NAS). The solidification of chloride of alkali activated slag not only includes physical adsorption, but al-
so a small amount of chemical binding. For all three pastes involving NaOH activated slag, water glass activat-
ed slag and ordinary Portland cement, the physical adsorption in the solidification of chloride accounts for more
than 50%.
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Table 1 Chemical compositions of binding materials

w/%

Material ~ CaO Si0,  ALO; MgO SO, Fe,O, IL

Slag 56.67 22.72 9.74 3.88 1.71 1.77 2.49
Cement 64.49 28.80 4.87 2.13 2.52 3.59 0.77

22 RO IR IS (NaOH FIZK 3% 58 ) FHK 24 5 152
W, 351 6 F A EL B9 AAS R, 5 AR i 2%
T 12 E R R K e A T TR L AR
147 40 mm X 40 mm X 160 mm, Efig & b W3 2.

x2 KHEAHR

Table 2 Mix proportion of specimens

Alkali equivalent

Mix proportion/g

Lo fetor e (by mass)/ % Slag Cement Activator Water
N1 5 1350.00 0 37.46 543.04
N2 NaOH 7 1350.00 0 52.46 528.04
N3 9 1350.00 0 67.37 513.13
W1 5 1350.00 0 159. 51 401. 31
w2 Water glass 7 1350.00 0 223.31 329.81
W3 9 1350.00 0 287.11 258.31
pPC 0 0 1350.00 0 580. 50

1.2 REAHE
RS A (20 1) CHEBEF R FHP
28 d; B m e s L BURE B T IE K IR 3 d; 2

JE A TR AE T DL 65 CH AT B E 8, 2 kil ke
IK AT B 1k e A e A 5 PR S T B R B TR T A
HE B AL 74 pn G, A B AR R TR AR AT, 23 0
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Fig.1 Relationship between chloride binding amount of AAS pastes and pH value of chloride immersion solution
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Fig.5 Physical adsorption and chemical binding chloride
amount of NAS, WAS and PC pastes

) NAS WAS [ PC X5 25 1 [ A6 A rh 4 25 g B
FERI 35 5 50% D I, 3 T B8 S i 7K Ak 7= 9 3 A K
e e AN T 155 RS R A AR T B K B 3 R
(4 4 s ) 3R AR D o Ll R R X S K BB IR
B AR R R A G
3.3 SEM-EDS4#7
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*3 EDSTEEELLH
Table 3 Ratio of element content from EDS

Code n(Si)/n(Ca) n(Al)/n(Ca) n(S)/n(Ca) n(S)/n(Al) n(Cl)/n(Al)
PC-1 0.42 0.11 0.04 0.58 —
PC-2 0.06 0.38 0.39 1.53 0.05
N3-1 0.65 0.26 — — —
N3-2 0.83 0.28 — — 0.21
W3-1 0.74 0.27 — — —
W3-2 0.61 0.29 — — 0.21

Note:-1 refers to the samples before chlorine solution immersion; -2 refers to the samples after chlorine solution immersion
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(b) N3 after chloride solution immersion (N3-2)
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Fig. 6 SEM-EDS analysis of NAS pastes before and after immersion in chloride solution
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