o529 B4 3 B2 Of oM B F R Vol. 29,No. 3
2026 4F 3 H JOURNAL OF BUILDING MATERIALS Mar. , 2026

XEH S :1007-9629(2026)03-0293-08
SEFEMBREFEKERZREDIHNBEY &

AN, AR, MER, B
(1. 22 DU TR 5T B AT BR 2N ) 7K A8 3 i A PR B AR 2@ A7 b B S 280 %, ) 4 T 5102305
2. A2 UL TREAF 5T B AT BRON /) A2 S A S B B A S ==, ) 4 )0 510230)

BMEMATARASLFRETCl 5S0? AXKREKPHBEYT H, SREAN T LHBAR L
KFER, AR EERPTHSO; FHAMHCl i, e HNEARIMERA; 5L SR LK%M
Yo, TARLER 375k B SO AF Cl & #06y #p h) AF R £ 3%, 4232 37 6] AR 7 BRI 8 B 1) 38 K /o s, 53 5 53
BR 3 R AR KT CL 89 R M Ak 3235, /2 SO 4ER THEe A w Cl £ Hm RARART 4,5 ClL &
THRBEYMEEF E-RRERAELRZE LGRS A TR EERTH180dAHCI ¥ AKS
#140.96X10712,0.81X1071,0.77 X 102 m?/s; & i& —K R R 3+ CI 89 H B 4L H 4238 ,SOF %A T
FERARBEA A B W CL AN 36 ARG KA = 4 T 3R M, 3 AR 7 B A2 v D

KBIR A AL, A H T BRARE T 7 3L

HhE 42 S:TUS28.33 MEKARERD : A doi:10.3969/j.issn.1007-9629.2026.03.002

Coupled Diffusion of Chloride and Sulfate Ions in Cement Pastes
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Abstract: The coupled diffusion of CI~ and SO}~ in cement pastes under different composite salt environments was
investigated. The results show that for ordinary Portland cement pastes, SO~ in composite chloride solution inhibits
Cl diffusion in the early stage but turns to promote it in the later stage. Compared to composite chloride solution,
SO}~ in sulfite solution exerts a stronger inhibitory effect on C1~ diffusion, yet this inhibition weakens with time
extension. The adsorption capacity of ordinary Portland cement pastes for Cl™ is weak, and the free Cl™ released
under SO}~ attack diffuse is more readily into the interior of the pastes, leading to significant influence on the overall
Cl™ diffusion process. For slag-cement, the 180 d free CI™ diffusion coefficients in single chloride, composite chloride
and sulfite solutions are 0.96 X107, 0.81X10 " and 0.77 X 10""* m*/s, respectively. Slag-cement pastes have strong
adsorption capacity for Cl". Free Cl released from the superficial pastes is readily re-adsorbed by the hydration
products of the inner pastes, resulting in a comparatively minor impact on the overall diffusion process.
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Table 1 Chemical compositions(by mass) of OPC and slag

Unit: %
Material Sio, CaO ALO, Fe,O, K,O MgO SO, 1L Other
oprC 21.51 58.05 7.37 4.16 0.51 1.76 2.85 1.92 1.87
Slag 35.92 37.10 12.53 0.33 0.48 11.20 1.14 0.08 1.22
®2 BMBRNESL
Table 2 Mix proportions of erosion solutions

Environment C,/(mol-1L ") C,/(mol-L ") o(NaCl)/(g-L ) 0(Na,SO,)/(g-L ")

1 0.6 0 35 0

il 0.6 0.1 35 14

il 0.6 0.4 35 57

v 0 0.4 0 57
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Fig. 1 Distribution of w(CIl") in cement pastes under single chloride environment
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Fig. 2 Distribution of w(Cl") in cement pastes under composite chloride environment
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Fig.3 Distribution of w(Cl") in cement pastes under under sulfite environment
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