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Abstract: A low permeability anti-seepage slurry material (PBFC anti-seepage slurry material) was
prepared with cement-bentonite as the main material, fly ash as the substitute for part of cement, to-
gether with sodium carbonate, polyvinyl alcohol (PVA), and other admixtures, which has good ad-
sorption and retardation effect on landfill leachate. The adsorption and retardation mechanism of the
slurry was discussed through adsorption and retardation tests and SEM micro-analysis. The SEM re-
sults show that adding PVA can make cement hydration reaction more sufficient, thus improving the
adsorption performance of slurry. When the PV A content of PBFC anti-seepage slurry is 1.5 g/1., the
permeability coefficient can be as low as 0.7>X10-8 cm/s. Through the effective use of PBFC anti-
seepage slurry, the concentration of some harmful components in landfill leachate meets the require-
ment of Pollution Control Standard for Municipal Domestic Waste Landfill. When the content of PVA
is 1.5 g/L, the concentration of harmful components in leachate decreases to the lowest level, which
is consistent with the effect of PV A on the permeability coefficient of the anti-seepage slurry. The ad-

sorption retardation rate of the PBFC anti-seepage slurry to heavy metal ions, such as lead and mercu-
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ry, is close to 100% , which meets the use requirements of domestic garbage landfills.

Keywords: PBFC anti-seepage slurry; permeability coefficient; polyvinyl alcohol (PVA) ; adsorption

retardation

51

[l

Wil 5 3k Tl 0 R SN R, A T 3 A
BB R 2 X N A TG A S T
B4 52 ), 0 G R 7 3CTE 43 i 3o AR v OB 800 12 8RN
MR K e G JE B IR SO R ks g, T
iR ELEHT ARG B IR KTFEH%
PHC, 2 H TSk A R0 BR 2 8 W s R 1 T
— W ER B B A M R BB R K T 1.0X
10 "em/sY,

Sk A ] X 7 3% 3 95 U8 LA B v W A L i
PEREUF I BT B A, B NS 22 FTF R TR Z0H 58 1
Vi385 LK -1 A AF R B 15 5 R 09 32 B2 61 ok
il 5 B B HRE AR 5 AT I ARy R K — Al A
T 7 e 12 44 7K e 97K ) R i A bR R4S ) L DA
P IRM PERE o B2 R R K K U8 B B I M
(TR BFCH M) ) iz TR KB &5 TR 1
BFC A B i i SE Al L, A 2R 45448, e 61 2
T -y K - K e - £F 4 B ¥ 0% b (8] Fr BECE 3¢
) e E. Guler 557k H B F 5 A W o0 i £
& B E AR E B E R SRR,
Bl & BT R A& BN, AR 3 R B
NCUBETFREY G EET 2% B M BB S R
PRFEANAS . AL Norris % R FH Blo 2 B2 i + A 7k
(e 5 2 8 ) Bl A B0 = By 98 B 0RE, 3% B o 0
KX REARPE I B E A AR E W . S, L. Garvin
SEUE 1R R ML T B A R T R S
JR Y KU -2 1 6 BB ek E R hEE 7 5 L. AL
Smith % o 2 18 1 B9 A7 B R B
DY G2 A B A G 1 W BRSO 5 e D 3R A i Tt e AR K
R AW W - AT S B b s T —
bR TN s I e ek v R T A R AR SC LK T — I
I 4k F MR, LUKy B AR 43 7Kk U, il LA i
TR, R LRI (PVA) S4B Rl 25 — Fh £ & b1 3%
WU b a0 BEOR ARB Bk X R R B IR A ']
B Wi 66 BEL i 24 R B B 2 S 4 (B PBFC BB 3881 ),
FEXIZ A W B BEL 5 PE e A T IR B A Y

1 RAREFRE
1.1 REAFR

T 50 BT ISR FH I 22 35 1 % PBEC B8 3¢ b1 it
FrvEREm i, 2 58 #0527 PBFC Bl 5 3 b 4 5
BEA BB R KT 200~220 g/L, g + 180~
190 g/L, B 2451 0.5~2.0 g/L, By B K 180 g/ L, %
MR 4h 2.0 /L, ILIEBE 77 KM 1983 ZRBUN T 2.0X
10°° em/s, Jo il BR Ht & 3 B 0.4~2.0 MPa, iif§ /& &7
PR3 8595 TR BB 8 bn i

TE B3 65 AS [R] E B B9 PBFC [ 38 3 bR RE BT 5%
B IRl b MR B MR (PVA) (145 5 0 17 W B BEL
W A 5, B b WL 1. RS0 R AN TG
(95 UE W, 18 DR R I B A3 B R L3R 2.

®1 WMARKERELL 7R

Table 1 Proportion of adsorption and retardation experi-

ment Wiy g/L
g5 k¥ WL MK PVA L BRI K
A0 200 190 180 0 2 800
Al 200 190 180 0.5 2 800
A2 200 190 180 1.0 2 800
A3 200 190 180 1.5 2 800
Ad 200 190 180 2.0 2 800

R2 BRBHHRSREE

Table 2 Composition and content of artificial leachate

A :mg/L
iy &k 45 e
NH,~N 1333 COD., 13 333
TP 12 BOD; 6 000
™ 67 ¥ Hg 1.3
SO 467 & Pb 20
SS 1333

G NHNCAERAE Y TP A TN BRSO ARIAR
SSHEIFY; COD MR AT R BODs Ny i H AR Ui

1.2 REFHE
KA B0 W% B R A SR T 1 A B 1 B B A AT
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Fig.1 Self-made adsorption infiltrator and its working princi-

ple
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Fig.2 Curves of PVA content and permeability coefficient
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Table 3 Adsorption and retardation test results of slurry

K .mg/L
my R A2 A3
& e
NH,-N 1333 25 278.2 172.1
TP 12 3 1.978 1.779
TN 67 30 20.9 18.7
SO 467 ToE R 86.45 430.3
SS 1333 30 0.055 0.037
COoD, 13333 100 150.5 90.3
BOD; 6 000 30 20.3 18.7
M Hg 1.3 0.001 0 0
M Pb 20 0.1 0 0.02
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Fig.3 Curve of PVA content and NH4-N concentration
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Fig.4 Curve of PVA content and COD,, concentration
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Fig.5 Curve of PVA content and BOD; concentration
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Fig.6 SEM images of anti-seepage slurry without PVA be-

fore adsorption tests
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Fig.7 SEM images of anti-seepage slurry with PVA before

adsorption tests
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Fig.8 SEM images of anti-seepage slurry without PVA after

adsorption tests
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Fig.9 SEM images of anti-seepage slurry with PV A after ad-

sorption tests
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