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Hydraulic conductivity of filter cakes of polyanionic cellulose-amended bentonite
slurries in calcium chloride solutions

SHEN Shenggiang! > DU Yanjun' 2 WEI Mingli* XUE Qiang® YANG Yuling' 2
(1. Institute of Geotechnical Engineering Southeast University Nanjing Jiangsu 210096 China 2. Jiangsu Key Laboratory of
Urban Underground Engineering and Environmental Safety Southeast University Nanjing Jiangsu 210096 China 3. State Key

Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics Chinese Academy of Sciences

Wuhan Hubei 430071  China)

Abstract  The incompatibility between the bentonite and inorganic solutions has adverse impact on the
impermeability of the filter cakes and backfills in soil-bentonite slurry walls. To improve the hydraulic
performance of bentonite were backfills exposed to inorganic solutions the Polyanionic Cellulose(PAC) and
sodium activated bentonite were directly blended to produce a polymer-amended bentonite termed as PB. The
Calcium Chloride(CaCly) solutions were selected as the test solutions and the hydraulic conductivities of the
bentonite filter cakes to distilled water(kw) and to concentrated CaCl, solutions(k.) were measured through
modified filtrate loss tests under various applied pressures. The results indicate that the k. of PB filter cake

increases with the increase in CaCl, concentrations whereas the filtrate loss volumes(V) of PB specimens remains

2017—07—25 2017—09—18
(41330641) (51278100) (BE2017715)
Supported by the National Natural Science Foundation of China(Grant Nos. 41330641 and 51278100) and Jiangsu Key Research and Development
Project(Grant No. BE2017715)

(1989—) 2011 E-mail
sqiangqiang110@163.com (1972—) E-mail
duyanjun@seu.edu.cn
DOl  10.13722/j.cnki.jrme.2017.1167



36 11 CaCl, PAC * 2811«

less than the standard limits(25 mL). The hydraulic conductivity of PB is lower than that of CB in the range of
CaCl, concentration used in the study. The water contents(w) of both filter cakes decrease with the increasing of
CaCl, concentration for a given average effective pressure  which results in the decreasing in the void ratio of
filter cakes and increasing in the k. of both filter cakes. The increasing of average effective pressure can partially
counteract the adverse effect on k. caused by the increasing of CaCl, concentration. The hydraulic conductivity
ratio(kc/kw) of the PB filter cake is less than 10 when the CaCl, concentration is no more than 60 mM illustrating
that the k. of PB filter cake has no significant increasing. Therefore mixing PAC with bentonite can improve the
hydraulic performance effectively.

Key words soil mechanics polyanionic cellulose bentonite vertical cutoff walls hydraulic conductivity
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(BPC) 2%( ) 2g
BPC 100 g 250 mL PE
5 min 24 h
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Table 3 Target and measured values of slurries workability
( CB) /mL pH /s /(g-cm™)
1 5.8 9.4 45 1.03
25 9 11 40 1.03 1.10
1 CB PB
Table 1 Properties of bentonite used in this study
API
1% 1% pH
CB CH 100 49 2.63 10.33 269.4 ( 250 mL)
PB — — — 2.60 10.12 379.2 Py 5
ASTMD ASTMD ASTMD ASTMD ASTMD ASTMD 50 100 200 400
2487 422 422 854 4972 4318 690 kPa ¢ v
5  7.5min 30 min
PAC PotV -V
PAC
3
PAC [13]
2 2
i B By 1)
5 ¢ 2RAt 247
Table 2 Properties of polymer used in this study k, V
w mL) ¢ s) A
mm/ PDI / %/ GspH (mt) ©
Mw (Pa-s) (m?) Py
PAC 0.151 730 000 322 35 57 1.26 7.3 (kPa) Po
o PaV'-V (kPa- s-mL™)
CB PAC p V [13]
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4 PB
Table 4 Filtration loss volume and physical properties of PB

filter cakes under various pressures

/mL (€N /% e
PB—0 33 7.0 2.600 323 385 8.40 10.01
PB—5 39 82 2.606 330 383 8.60 9.97
PB—10 42 9.8 2.612 315 371 822 9.67
PB—20 59 102 2.617 304 353 7.96 9.23
PB—40 5.8 138 2.622 266 349 7.00 9.15
PB—60 52 182 2.629 260 340 6.85 8.94
10 °r
10 9k
— Eyﬂg
< M -
g
-~ 10 oF —8— 50 kPa
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—7 300 kPa
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11 1 L 1 ]
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Fig.3 The relationships between hydraulic conductivity(k:) of

bentonite filter cake and filtration loss volume(}V)
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Table 5 The hydraulic conductivity ratio(kc/kw) of filter cakes

in CaCl, solution

CaCl, kelkw
MM, 10.0120.1 e = 9.77+0.1 ¢ = 9.23+0.1 ¢ = 8.87+0.1 ¢ = 8.61=0.1
0 1.00 1.00 1.00 1.00 1.00
10 142 1.09 — 1.79 1.67
20 — 252 — — 273
40 — — 4.07 — —
50 — — 5.19 — —
60 — — — 10.73 —
4
2% PAC
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