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Relationship between porosity and chloride diffusivity in
cement-based composite materials

GAO Lixiong' , SUN Guowen'*,ZHANG Yunsheng® , SUN Wei*
(1. School of Materials Science and Engineering, Shijiazhuang Tiedao University, Shijiazhuang,
Hebei 050043, China;2. Jiangsu Key Laboratory of Construction Materials, Nanjing 211189, China)

Abstract: For investigating the effect of porosity in cement-based composite materials on diffusion
coefficient of chloride ion, a series of mortar specimens with different water-cement ratios, different volume
fractions and different diameters and graduation of aggregates are cast, and then chloride diffusivity of
mortar specimens are measured by steady-state electric acceleration method and pore structure parameters
of corresponding samples are obtained by mercury intrusion porosimetry. At the same time, the pore size
distributions are visualized by X-ray micro-focus computer tomography. The results show that porous
interfacial transition zones between aggregate and bulk cement paste significantly change the distribution of
pore structure in hardened cement paste, and the smaller water-cement ratio is, the more significant the
effect of interfacial transition zones on pore structures of hardened cement paste is. A good correlation
between the total porosity, capillary porosity and the diffusion coefficient of chloride ion in cement-based
composite materials has been determined and the continuous pore diameter is linearly related to the diffusion
coefficient of those. Furthermore, the larger the continuous pore diameter is, the larger the value of
chloride diffusivity is.
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2.2 FEEMKER
J AR i s 2R 3K A S LB (heo) L B AL

R (Bop ) LA B T T 5045 B 1 5067 20 A 1 AL B R
(o) WLFE 33X HUKE 10 nm DA EMFLIFEET AL,
M 3 AT LR L #5 8E BTA R b K U SR AR AAR
2L, % M30S, M40S.M50S il M65S, 32 B
b IR R 1 5 AL B 236 Bl 10 A R 43 K00 385 o g 48
Jne n kTR NERS B YE T R — R OR B 3
A 0T, 10 F 1 48 AL B0 238 N7 3 R AR 35 5245 4 AR
2 B R 3R R 2 ) 22 L A A X e A A
0 IR FLI 2 1) 52 o 2 Wl 35 P Y O Bl 5 1 DX A4 FRLS
K54 348 T i 38 s 33— 5T LA BRI T 0 LA .
HRHE & 1.3 1 FO4L Bt Bk i % B, O B A1 X 1
JERE R 30 pm, T4 I8 T A X Z A A SR,
RS 2 5w R B R R R B B F R 1R
F4, HARM T R WL Sk (18], AR 4 Rl L
EWE M E 6 T E A R 28 AU AR () M30S, M40S,
M50S Fl M65S i 5 » At i X1 14 BB B AR RS
B 3G TG . 4 AR 4 T XY JE B DL &
ER e W TP N e S R = o & el LT
(] B R o B A B 0 BEORR K R 22 ] - 24 [ R
LN T T PR N AR S IR VAN S D R R R N AT
B 3 — i R s, ST DX R o BRI AR .
— 7B F B AR R LS M & A T ARk
Fi 18 Mindess 55 A xRS fLE G40 25 28
FRALE R 43 3 ASFE [ : >200 nm, 10~200 nm
<10 nm, M4 PR #h 2 vl #5325 L il 3 Frios
3 Hraf LLE H 3K FE M30S, M40S, M50S Bl 1
BB B 38 A1 > 200nm i FL B 5 2 0, 10 ~
200 nm Z [A] i FL 23 A3 A2 A A0S o T 25 5k 1R AR
B 50 %0 BT, 10~200 nm FY FL R 5 32 48 i, Ui B
ORI R B3 B0 I — i B B 6 A% B BE 1Y
AR 2SR TE T

R3 KEEEEHMHAREMRER %

%= 1 Pror Peap
P-23 14. 34 14. 34 12.16
P-35 19. 29 19. 29 17. 45
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LR H ; H & Heaviside l%'l%(,gp(l‘)>gom%j 1,745
MR 05 o by 10 15 1B H

16 1

D,=(-17.67+1.82 ¢ ) x 1012
R*=0.97

14

121

—
=]

102D/(m?- )
o0

11 12 13 14 15 16 17 18 19
BALBRE%

Eo6 DIBMESYHRAHXE

M3 MR EMLRRENTFHHEET
1876, Bt J7 B (3) Wi 575 3 T ] LA 22 s 3k B /K Ui
FEM R B AT 7 IR BT DU Ry 2 0T R R
MW7) Al FE 4L N
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A4) R A R A2 N G %o 7K T A ) L 45 A B R
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