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Combination of Ettringite and Chloride Ion in Different Chloride Solutions
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DONG Gang

Abstract: The ettringite was synthesized in solution. The effects of chloride ion concentration and liquid phase

composition on the curing of ettringite were studied through X-ray diffraction( XRD) , thermal analysis( TG-DSC)

and infrared spectroscopy(IR). The results show that there is no ettringite adsorb chlorine ions in pure sodium chloride

solution. In the simulated seawater solution, when the concentration of chloride ion is up to 0.270 mol/L, a small

amount of Friedel's salt is started. At the same time, the position of ettringite diffraction peak is shifted. When the

concentration of chloride ion rises to 0.540 mol/L and 1.700 mol/L, the characteristic peak of ettringite diffraction

is basically disappeared, and the hydration products are mainly gypsum and Friedel’s salt. In pure sodium chloride

solution, the main binding mechanism of ettringite to chloride ion is physical adsorption. In the simulated seawater

solution, the binding mechanism of ettringite to chloride ion is not only physical adsorption, but also chemical binding.
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¥ 1.111 5 g 43 #r4l Ca(OH), f11.666 7 g 4 b4l
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Table 1 Ion concentration of simulated seawater in different multiples

c(Cl)/ c(Na")/ c(Mg*")/

c(Ca®")/ (SO )/ K"/

No. K
© (mol-L™ 1Y) (mol-L 1Y) (mol-L 1) (mol-L 1) (mol-L 1) (mol-L 1)

HO. 1 0. 054 0. 046 0. 005 0.001 0.002 8 0.001 0.1

HO.5 0. 270 0. 230 0.025 0. 005 0.014 0 0. 005 0.5

H1.0 0. 540 0. 460 0. 050 0.010 0.028 0 0.010 1.0

H3.0 1. 700 1. 300 0. 150 0. 030 0.1400 0.030 3.0
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1.3 Wik A%

YA 3 B % FH 45 [ Bruker AXS D8-Advance !
XRD. # 4> #F & H 8 E Netzsch STA449F3 &
TG-DSC, N, 4 [l , FH il # 3 10 °C/min, fie K0 #43E
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27 R IR, PR Fl 400~4 000 em ', 23 FEF 1 em .

2 AR5t

2.1 AFtWNESBFHEESE
F2H2MBER P AFt 5 E B F45 5 RN .
Y 2% 2 A L - TC 0 7E B0 7K Hh il 2 7 21 NaCLVE i)
o AF O GBS T I 45 G SR A B A S0 1 Tk B A 14
F2 2HRRPARSEETFESROLE

Table 2 Comparison of g values in two kinds of solution

%

(CI7)/(mol- L7 0.054 0.270 0. 540 1.700
InH 6.41 8.45 9.74 17.35
In Na 2.91 4.12 8.13 17.13
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() s SRR T U

Pl 2 Ay S [ e B 4SS 000 7K V8 R AF X U F
R I B el T 2 R L < ALV K T P SR R
WA (U8 74 B 0.054 mol/L, B 0.1 45 ¥ 7K e )
B, A7 5 AR AIE 0 i R O A B I AR Ak s XY B K
W b B R BEFE 2 0.270 mol /L, KES IR A A
i F# M Mg(OH),JE B, [7] B 477 SRR A1 06 1) 457
KA ; AL K U P U Tk B T & 0,540,
1.700 mol/L(EV 145 5 /K F1 34515 K e B ) I, AFtAY
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Fig.1 Adsorption of chloride ion by ettringite in NaCl solution of different concentrations
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Fig.2 Absorption of chloride ion by ettringite in simulated seawater solution with different concentrations
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Fig.3 IR spectra of sorption of chloride ions by ettringite in different concentrations of NaCl solution
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Fig.4 IR spectra of sorption of ettringite on chloride ion in simulated seawater solution with different concentrations
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Fig. 7 XRD patterns of the chloride binding of ettringite in different solutions of cement paste
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