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Pore distribution characteristics of dredged sludge cementation body

solidified with fly ash and mineral power under alkali stimulated conditions

SUN Xiuli, WANG Shuting, YAO Jun., LIU Wenhua, HAN Yitian, LI Zhigiang, TAN Yusheng
(School of Environment and Civil Engineering, Jiangnan University, Wuxi 214000, Jiangsu, P.R.China)

Abstract: Curves of mercury injection and pore distribution density of alkali-activated dredged sludge
cementation body solidified with fly ash and mineral powder were obtained by mercury intrusion
porosimetry (MIP) test, and its shear strength indexes were measured by direct shear test and bearing
ratio test. It’ s proposed to use pore distribution coefficient to characterize the uniformity of pore
distribution of the cementation body, and the quantitative relationships between the pore distribution
coefficient and the shear strength index and CBR values were established, respectively. The results show
that the pore distribution coefficient of the cementation body is closely related to its mechanical
indexes. The smaller the pore distribution coefficient is, the more uniformly the pores of the cementation
body distributes, and the higher the shear strength index and CBR are, whereas the bigger the pore
distribution coefficient is, the less uniformly the pores of the cementation body distributes, and the lower
the shear strength index and CBR are.
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Table 1 Physical characteristics indexes of dredged silt in Wuxi, Taihu

GAKE W/ Y% R o/ (g em ) IR wi/ % R wp/ % HHLE &R/ % AR EL e WA T,

68.9 2.66 62.4 27.7 4.4 34.7 1.19
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Table 2 The main chemical compositions of fly ash and slag(mass fraction/ % )

A w(Si0;) w(AlLO;) w(Fe; 0;) w(MgO) w(CaO) w(K,0) w(Na;O) w(TiO,) w(SO;) loss

IIRCY] 50.44 32.14 6.49 0.69 5.79 1.33 0.34 1.27 0.48 2.12

0k 34.94 17.25 0.64 8.32 34.64 0.52 0.14 0.74 2.20 0.004
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Table 3 The proportion of curing agent and activator in a solidified sediments sample(mass fraction/ % )

T4 w (R w OBy IO w (W H) w OKBEHS)
SD25FA5MP 70 25 5 2
SD20FA10MP 70 20 10 2
SD15FA15MP 70 15 15 2
SD10FA20MP 70 10 20 2

F:FA (fly ash) 3§ #3448 JK s MP (mineral power) 3§ 4" #5 .
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Fig.1 Mercury injection curve and fitting curve of core sample 1  Fig.2 Mercury injection curve and fitting curve of core sample 2
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Table 4 Critical aperture theoretical values of core sample 1 and 2

LR TH %5 P P2 Ps P D i /pm
56.743 T 1 3.159 82 0.142 3 0.017 13 —1.77X10* 0.501 667
13.68 TH 2 1.821 48 0.227 88 0.041 01 —5.63X10"" 0.698 832
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Fig.4 The distribution density function and the cumulative mercury curve of core sample 1 and 2
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Table 5 Theoretical and approximate values of ultimate pore diameter of core sample 1 and 2

I 5 I - FLAE B {E/ pom I A ALAR T AE / pm F#1{H/pm
ke 0.501 667 0.754 923 0.253 256
R 2 0.698 832 0.924 209 0.225 377
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Fig.5 The distribution density function and the cumulative mercury curve of Zhanjiang clay

2.1.3 \&TILILE

FIEL 3 AT LA H 25 53 A3 2 Bk BRI, 60 07 19 FRoR IR I 2k b B s YDk 45 K DAt 38 1) £ BE U
B a2 T R I 2K RO e B i 22— Ol T pR SO R R T, 4 — d R AUE v <<10 7,
AT LA 3% 5 38 ) o phy e At o3 A1 8 il R e (0 TR R 2k B B AR, B Y FLARE O
B AT JLALAR o 2 G A1 2 P g 2 0 (0T T LA R ity 2k ot 5 A (L R L LA
22 LESGRBNHE

R G - FLAR A BRAL AR 5 ] JL LA R T R AL B A 2 50 Fi8 st SCAL A3 A R B 7 A

d.xd,
T,

Forfrod o Ol SR ALAR o I I ALAR i R R T R R 3 0 X I B AL AR 5 o D e T L FLAR S o0 A 2l 2 0
X PR FL AR G O T 2k v 3 O 2 MR X IO B FLAR s o D W BRALAR L i i AL AR R BE R Rt il T — M EE

4



. xx

% 6 FNF L BB K B A A Ay B AL IR 64 B 4 AR SL IR - AR 4 AR 63
X B FLAE .

3 AESHREBSESNERNL T NFIEIRNXE

31 FLESHEH

B T A5 e oK il 8 5 0 A1 4 R M2k AL IR 6 i) LUAR 1 1036 45 R A5 Hh o B AL AR R nl LFL AR AR BR FL A2

1 SD25FASMP Zii-#k R & i 2k 1 SD20FA10MP Zit-3F R & £
2 SD25FASMP43 75 %5 B i 2% 2 SD20FA 10MP4375i % BE th 2%
1.0 - o 1.0 1.0 A 1.0
0.8 i \ {038 0.8 \ £1 108
| \
i 061 Tt los 8 & o6 < los &
. A
B 0.2 A N mgy10.2 Bk 0.24 f‘% 10.2
W
0.0, M “ oo 0.0 " *loo
02 . . " . -0.2 -02 " . . " -0.2
10 102 10! 10° 10 102 10 102 107 10° 10! 102
L/ p m LA/ pm
(a)SD25FAS (b)SD20FA10
1 SD1SFA1SMP &1 #E R E ik 1 SD10FA20MP it K & 4R
2 SD15FA15MP4)-75i 8% B il 2% 2 SD10FA20MP43-7i 25 B it 2%
1.0 1.0 1.0- Py 1.0
LY
0.8 {0.8 0.8 \ 4 408
= 06 06 & 5 06 S “; {os &
% 0.4 0.4 g % 0.4] A“ Joa %
2 2 .
gg 0.2 0.2 i\ﬁ ;'i 0.2 ‘ .:m. {02 i\ﬁ
0.0 {0.0 0.0 40.0
-0.2 s : s : -0.2 -0.2 - : : : -0.2
10 102 107 10° 10! 102 10 102 107 10° 10! 102
FLIEEEAE b m FLIEEEAE b m
(¢)SD15FA15 (d)SD10FA10
e ETRAENIHEZERHS RitHREME

Fig.6 The curves of pore distribution density function and the cumulative mercury injection of samples under each working conditions
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Table 6 The coefficient of pore distribution-n of sample under each working conditions

T g5 d./pm dy/pm d /[ pm i
SD25FA5MP 0.75 0.955 2.147 1.77
SD20FA10MP 0.441 0.739 2.01 1.62
SD15FA15MP 0.358 0.489 1.01 1.51
SD10FA20MP 0.517 0.959 2.39 1.34
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