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Permeability of some cement-based materials and usein
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Abstract: The porosity and intrinsic permeability of the cement-based materials are significant parameters
for the multiphysics coupling model for predicting the ions migration in the material. Based on the mass
control equation, the super subcritical carbonation model of cement-based material, the liquid permeability,
gas permeability and intrinsic permeability were detected by the steady-state method, and the porosity and
water saturation were detected by the volumetric method using materials of mortar, concrete, cement tile

and two kind cement slabs. The results showed that the orders of magnitude of intrinsic permeability of
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mortar and concrete were 0. 001mD and 0. 0001mD respectively,and the others were 0. 01mD. Especially,

the concrete intrinsic permeability was 9e-4mD and the porosity and the permeability would increase, when

the material hadwood fiber component. Finally, some super subcritical carbonation tests were simulated

using the values of the parameters obtained,and it was consistent with the test results of the carbonization

depth.

Key words: supercritical carbonization;cement-base material; permeability; porosity.

IR AR AR TR DL S 5 ) [ A A 3 45
B Y e BEAL RL B PERE AR E AR AR AT BN AR
AR OEH . SR T I N 22 ALV 5 1R A A G a) it
W — B AR ARG ST By B L (R A, X /K 8 b
B T IR AR 22 R A B 5 R RL Y A4
AR 2R o A 7 Tl T 805 190 0 T P P v — T
TORPEFER BT EE A S s 7 AR RE . 5 — T
AT K A3 = AR A itk ol o Ak B 4 T T 7 ik IR 4% DT
VE » BAAAE AR ER A AT 7l i RE DHE 1R
e iR RS IO R AT L il (TR e =R o &5 BN
N7 T i St 2 R Ak N 4 T 11 [ Ak Ak By T 5 DA
AT FH I i S 3 A7 7K U 55 OB 8 % 47 55 Pk T
SE L LI R B T A AR B A K U8 R R B
A TR A N1 S = N (R P T AN % S
R AE IR 7 T 0 I I 5B T 7K 08 B S Y B
BRI RS AN 2 . W I S A o= 2 W) BRI &
R ) B Al 2 aek A o 0 5 Ao S T AR T A L BT
5 L SRS Oy BE L AR S AE O R X e R
Xof AL A A Bk A b BT B B M B R v RS [ Ak J
FE A F 50 0 7K U8 [ b 44 1Y Bk Ak Ak 31U 0 AN AT
i

TEZ Y I dA b K e KRR RE I A 250 AL I RS
KA R E S &R B ERMEA S S
28 N 8 S S ke A o R D 280 25 R (A AR Y
TR 1 B A R S5 ) o A A

HHT 27 E AT 56 T KU He b B B A AL L&
AL BE SR A 05 5 VRS B R R A B 3 R 55
HEAT T ARHESE . A R /L. ok N iF 5 T b
K FLESHFNS &R IR B T KAERD I 1 8 i3
1oL VAN g DA B D S 3 e L AR = T B Ok
F 5 W AR OR AT 2% R K B ik R T YR A
M BJFLBR R, /0 T Permit 256 45 5 518 & + FLBR
KRR, A S BT T 3 38 L i S K e
A1FVRD S AL 25 ¥ R8s 3 T 1) A2 Ak s X BAR 5 BiF o
T AT IR AT R Xt A0 3 L 25 ) 1 5 i s i R AR B Y
ORI Ay 28T TR B - (998 3B T ¢ R A A PR

HETBERE MRS EREE TR 7
SR G AT = T S0 A9 42 R RHE BE - O T2 1
fit. Lydon"* U8 3B 1 T o it oboHL R Ak K
U XTI BE £ A 8 3% 3 10 5 0 Loosveldt 551 IR
K LCERHT IS T K P RD HE 1 A L BE R K B 0E R
Lafhaj &7 4047 7K K He 2 Al ok 0 3% LR JE s i
SRR L FEXT FRF ST T B R S 06 = i A TR i+
[ 95 8 R 11 22 5] L Josef ) £ 45 fdt 1T 280 W 1 I
W0y B B 9T T K U8 FE B ORE Y AL 5 R DL
Stephane ™ B 78 T fR 7K S LI 7K Y b1 R ] 4 1555 %
SEWT AR Nasvi® S5 050 §F 98 1 st ik 5 47 26 1 11
H AR M I 2 — AL TRE B RO . X LE BT
FEXF KU B 4 L 45 M RS i R AT T 2 07 W
FEARTERIXT T R I BE 5T K L FLBR R KB
B RB E R AT B BRIV .

BEXS K e HD K IR BE K8 BL L LA B A TR Y K
VAR A AR Y A+ AR SORE A AR 25 14 1058 20 T 4%
PR B B R VB ERMIE A B E R I F
o PR B 32 45 21 2% 31 1 A5 280 FL Bt 3 A0 55 K A
JE O J5 S5 1A TR o 1 1 O 4 0L o R 1 B R =

1 KB HA

1.1 R &E

TR I A A L I RE 02 K A R E SR A R i
HEAT AF RN R E T ESMAUKRE., ERR&
AAEEE 0.01 g 1 = K B2 L FF . A8 K R 2E 17 4l
FLAS B ZS 24 ho KA B IR AD 24 b, DL 5E 4K i
M. W —15 DHG-9145A %I dy #4165 8% X T 5
Bl T 24 h GRRICT &

B E R AR A WK A R P A T
HEM B ER S AR & R E T T
IR JB-80 Al Fahit s HFA DB
T AIR B0 Y 260D B ISCO ZE 0 Je Fr 25 DL K
BRI RO SR R G
1.2 R H

R I8 7K V8K B PO42. 5R %38 i iR £ 7K e s b Hy



http://gks.cqu.edu.cn

% 24

EHFF U RRAEM A 05 E R LR R0 5 A 123

WS RS L A0 R ROR 2. 48, 8 F R, S A, A
JKH 6. 8% 5 WA B KOBLAR 20 mm; KK AR AK, B
BHE LT T KR R C = S+ W=1 :3 :0.67,
REEEH.C 2 W £ S :G=1 :0.5 : 1.47 : 2.79,
It 4 A48 h: MBL CB, ik 4 B 2 100 mm, &
150 mm, &4 3 Ml fF.

[BUE T sl T

Bl s2EdB&E

Fig. 1 equipment of the penetration test
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Fig. 2 cylinder specimen for the penetration test
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Table 1 the porosity and water saturation of specimens

AR FLBREE % B KA %
KIS H MB 27.29 22. 20
RE+ CB 7.99 51. 29
KT W 16. 29 11.33
KW AG 21.78 35. 54
KM SG 36. 25 14. 67
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Table 2 the gas permeability and klinkenberg permeability of specimens

R M B EAR/mD SEIRBER/mD FHRWBIER/mD wREBER/ mD
MB 0.004 2/0.003 6/—— 0.001 4/0.001 7/—— 0.003 9 0.001 6
CB 0.000 5/0.001 2/—— 0.000 2/0. 000 4/—— 0.000 85 0.000 3
w 0.121 8/0.122 4/0.125 2 0.085 2/0.081 0/0. 079 0 0.123 1 0.081 7
AG 0.026 5/0.024 9/— — 0.018 0/0.019 8/—— 0.025 7 0.018 9
SG 0.087 6/0.081 2/0. 088 2 0.049 2/0.047 1/0. 052 9 0.085 9 0.049 7

T VRS R B R BRI 0. 017 mPa » s, BRI R JJHUIE 0. 1 MPa,
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Fig. 3 the liquid permeability of specimens
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Table 3 the parameters of the super and sub critical
cabonationized test

PSS MRZEE KRS /MPa #EE/C KB K /h
1 VSR UE: 8.0 35.0 2.0
2 K4 8.0 40.0 1.0
3 KPR K 8.0 35.0 3.0
4 KUe T 3.0 35.0 0.5
5 K 3.0 35.0 1.0
6 KT 4.0 35.0 1.0
4 i
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Fig. 4 high pressure reactor
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Fig. 5 Carbonation depth test value compared
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with the simulation values
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