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[ Abstract |

mechanics and corrosion resistance of seawater alkali-activated materials based on multi-component composite cementitious materials was stud-

In order to investigate the properties of seawater mixing alkali-activated materials, the development law of hydration reaction,

ied. The results show that seawater mixing has a certain inhibitory effect on the hydration reaction of alkali-activated slag, and the compres-
sive strength of SLCM at different ages also shows a decreasing trend to a certain extent, which is not conducive to the development of
strength. Fly ash and silica fume can reduce the hydration reaction rate, early strength and toughness of the seawater alkali-activated materi-
als, but their strength and toughness increase potential is significant in the later period, in which the strength and toughness growth rate of
the silica-fly ash-slag terpolymer system from 7 days to 28 days reaches 50.9% and 86.7% , respectively. Compared with alkali-activated
slag, adding fly ash and silica fume can improve the electric flux permeability and chloride ion mobility coefficient of alkali excited materials
in seawater to a certain extent, which is consistent with their microstructure, but the three still belong to the same chloride ion permeability
grade, i.e. , medium permeability grade (electric flux method).

[ Keywords| seawater; composite cementitious materials; alkali-activated materials; heat of hydration reaction; mechanical proper-

ty; chloride penetration
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Fig. 1 XRD pattern of raw materials
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Table 1 Chemical composition of raw materials

P =N
s % :
Na,0 MgO ALO; Si0, SO; K,0 (a0 Fe,0,
gk 0.1 9.3 14.9 35.0 1.1 0.4 36.3 0.6

MK 1.0 1.1 20.4 51.0 0.6 3.3 6.1 13.4
ik 0.6 0.5 0.2 9.2 0.8 0.8 0.4 0.1
W 1.0 1.1 2.5 41.9 0.7 0.9 45.8 3.2

R2 MEBERMIEMER

Table 2 Basic physical properties of coral sand

MR AT

BiEE  RWEE B, sm e
PIi\;]LiJ:(E i'ék ﬁj tﬁj &‘j ;/Fi W, ok
mm - (kgrm ™) (kgrm™) U (kgm7Y) %
1.18 ~2.36 2788.4 1152.7 15.9 2344.5 5.3
2.36 ~4.75  2607.7 1089.1 10.1 2343.7 8.4
4.75~9.50 2451.8 1022.6 — — —
x3 ALiBKHRELERS
Table 3 Chemical composition in artificial seawater
%N NaCl MgCl, Na,SO, CaCl, KCl  NaHCO,
3%
. 24.5 5.2 4.1 1.2 0.7 0.2
(g-L77)
1.1.3  BURGH

P FARBURLAY) NaOH (45 =95% ) L FRENVA TR
(BIZK B BE W  F8 M =3. 3, Si0, JFi 7050 27. 5%
Na, O Jii 5 73 %8 8. 25% ) DI M 2% 8 7K ( deionized
water, D) 5% 16 7K YR A il 5 Hh Jr 5 B 850 A B L
K,
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R B A it A o, 28—
R B 7R BRI 7K $1 B 6 & #4 B Ak B B i
RS Jy2# B Y 2, BE FH K (SW) L 28 T K
(DD VE A K il 45 8 e 4 i B 458 6 ), X B 2
REBEFK(DD) A, il R i A i i
F 4 B, LI RRIN 2 48 h K Ak B R 5 i
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WO IR PERER 9T, 1 B = 4L FE 4 Bl SR s dli
BIRZR (SLCM) B -Hr K — o R G 1K R (FA30)
F - MK -k K = e R A R R (FA30SF05 ) |, fic
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1.3 A AH*E
1.3.1 ZWHRMNKXALTL 7k

1) SR e 4 i Bk

KA 12507 RE R K AL R S A 1 4
HAVS S MTS E45. 105, HRIEARHECS A P32
PEREIRIG 7 L bR R |, A 1 R SF A ¢S50 mm x 100
mm F9 B RE AR | 06 e 8BS S0, 45 B8 4 1 )
iz KA 0.5 mm/min,

2) HELIE R

FR A 3 TR 5 K 09 M BB AN A P BB U6 T
EARE) (GB/T 50082—2009 ) HF% , 5% FH Hi i 5 il
FEACI I RE L o, Qi 2 TR, TEARMESR S
[REEN(20+2) C JRFEH 95% +2% | 427
i e K B AR AT H U ST 6100 mm x
50 mm BYIRBR 7RI A H A 2R (25 B K
DL B2 AR R 4T 24 h B9 HL25 1K
ALFEL L I S A R A K R L R R
My e HL28 /Y, 5 A O F B R 7338 0. 3 mol/L NaOH %
W, SRR 3% NaCl W, RPFPIMNE BA 60 V

= L

NEL-PEU I EE 1= il Skl i X

meooocoo
-

=

mAVY <>

0.3 mol/L NaOH

K2 A s K

Fig. 2 Schematic diagram of electric flux test
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Table 4 The mix ratio of seawater mixing alkali-activated slag material

WAL (W B E)

BB (Fit L)

T e " A N -
IR AKX JERE R [0(810,): n(Nay0) ] [m(NayO): m(EEbPEH) /% IKIBEEE JBERb L
H SW.DI —_ 0.4 —
. SW.DI Wi 1.3 4.0 0 3
x5 BAHEESTEAEMAMHNESLL
Table 5 The mix ratio of seawater mixing composite alkali-activated material

ke BN/ % IR % TR/ % TR FIREL KL i i/ % JBeHb L

SLCM 100 0 0

FA30 70 30 0 1.3 0.5 4.0 0.8
FA30SF05 65 30 5
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Fig. 3 Schematic diagram of RCM test
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Fig. 4 Effect of seawater mixing on exothermic curve of

hydration reaction of alkali-activated material
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Fig. 5 Effect of seawater mixing on the compressive

strength of alkali-activated material at different ages
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