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Research on inhibitory effect of sodium hexametaphosphate on ettringite
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Abstract: In practical engineering, sulfate-rich cement saline soil is prone to produce ettringite crys-
tals, leading to the expansion and destruction of cement soil. Sodium hexametaphosphate can inhibit
the nucleation reaction of ettringite in a solution environment without impurity ions. However, its in-
hibitory effect on ettringite in a complex sulfate cement soil environment is still unclear. In this article,
the influence of different sodium hexametaphosphate content on the nucleation and growth of ettringite
crystals in cement soil in different sulfate environments (soaked or incorporated) was analyzed by
means of scanning electron microscopy (SEM) and X-ray diffraction (XRD). The results show that
the addition of sodium hexametaphosphate cannot effectively inhibit the nucleation of ettringite crystals
in sulfate-rich cement soil, but it can effectively inhibit the size growth of ettringite crystals.
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Fig. 1  The grain size distribution curve of soil
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Table I  Chemical composition of materials
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Table 2 Mineral components and contents of soil
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Table 3 Experimental information
S AT R AARBERR B 5 5/ % AR il w8 o S L2 53 e UREART 1

SO 0 K 7K
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Fig. 2 SEM image of the sample SO
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Fig. 3 X-ray diffractograms for the sample SO

(7). ERAERMBERRANBHHL T,
(NaPO, ) R85 LA A0 1) SR 5 BRI B T2 MU PR B 11
HOR—E.

3 9 8

ARRBFFEH 4 T PRI L, FTEEAKR L
il 25 FAR — M AR AT S OKVE B A BT R
FE) O AR AR IR T I GG UE (NaPO ) X B 2
KU LS ELA B SIE R, S T R R
kKRB, kR, EERST . BRIRES
Z A S AR R R AR B AT . SHOULTE S5 A 43 43
M, TEM)E M 8 000 mg/kg FURR IR AN (T2 0Bk
W) FEET, (NaPO,), ¥ J0ik 58 2l A58 /)
B, AHBH IR T HA K LR, T DR S 5 45
FADHIHLEL A TR0 S
3.1 (NaPO,) XI#EsthskiR 1+ h45H1A aMH1E R

HOSCEE L, BSWLAZERCA IR IRR . 1 B
POZ K I KA = Y B S SRR AR s N, T ARk
W5 B FE 0 W 0 A AR RT TR R 1 K
Iy ARWSLE R MRS £+, XRD &5 R EHE 8
WERA R 20% (FEWA+EEA), RFLE P
KA LGEE RN (2) RS, K



2 4]

BEIRE, A5 N IMBERRR RS KU - Fr BSR4 A4 i 4 P A 52 121

=)

&

K4 A[FE(NaPO,), & & FE M S1-S4 [ SEM &

(b)

: L 2 , |
e S2-4% ’/\‘fﬁﬁ?ﬂﬁ&:ﬁl

e AS4-12% MR

Fig. 4 SEM images of the samples S1-S4 with different contents of sodium hexametaphosphate
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Fig. 5 X-ray diffractograms for the samples S1-54 with

different contents of sodium hexametaphosphate
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Fig. 7 X-ray diffractograms for the samples S5 and S6 with

different contents of sodium hexametaphosphate
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Fig. 6 SEM images of the samples S5 and S6 with different contents of sodium hexametaphosphate
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