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Abstract: After the slurry is dewatered by pressure filtration, the dewatered slurry cake is formed. After loading and unloading,
transportation and other processing links, the dewatered slurry cake is broken into pieces of different sizes. Dewatered slurry
cake backfill has obvious dual-porosity characteristics, including macro-pores between cakes and micro-pores inside cakes. In
order to guide the filling operation of the dewatered slurry cake, the compressibility and permeability of the dewatered slurry
cake backfill are studied in this research. The compaction of the dewatered slurry cake as the load increases during the
backfilling is simulated by using the large-scale solid waste compression-permeation experimental system. The change of pore
structure in the sample during compression is analyzed based on the CT scan. And the change of permeability of dewatered
slurry cake backfill in the process of compression is studied at the same time. The results show that the sample of the dewatered
slurry cake is compacted gradually with the increase of external load. The scale difference between the macro-pores and the
micro-pores decreases gradually, and the dual-porosity characteristics weakens with the process of compression. When the
overlying load is 295 kPa, the volume ratio of air of the sample is 5%. At this time, the sample becomes a homogeneous lump
slurry cake, and the corresponding compaction degree is 0.87. In addition, the permeability of the sample also changes from a
medium permeability grade at the initial stage (0 kPa) to a weak permeability grade. Considering the operability and economy, it
is suggested that the compaction degree should be set as 0.85 during the backfilling of the dewatered slurry cake.

Key words: dewatered slurry cake; compressibility; permeability; volume ratio of air; dual-porosity medium; degree of

compaction

0 g] EEWB: WiiLg AR ITRITE (2019C03107); FH T7 RAH
- I H —FHEoRTE TRIH  (SS201804-01)
ITAESR, B8 & H B 6k 7 4 S 2 ) 4 oo kR WS AHA: 2021 - 01 - 28

*BE1EH (E-mail: zhanlt@zju.edu.cn)

it



1916 "+ T OB % M

2021 4E

B A E O BN T RS e A R R ) — K Fk
e ERK—B N, EWNAEE - EETE
ERMIEF - Grifgis) U2, (HLEd [E 4R
X, TR SR, SR 50%, Bk
ITIL I FEAN G 5 R IFE KA Y, 3 5 38 TR
IRTE . BV RRE KB AR AR, NS E
TAEE LR EACR A . AR RS T EE TR,
RAZ AR 7 RN T >R T B K e 22 4 Ak B )
LAY 291, 2019 FERiKJedf =& O &g 100 75
77, FEHBEE (RINITRFE A EEINE) 5L,
TRYNTT B AVR = Sk B 38 . e T A% 55 SR AL
FIR A E B, KR OH) 7 28 e
ITAER . DR, AR S BOK RO HEE AR, X}
H M SN IT R A+ 2

JiE 7K Y8 A T REYR JR 4 TR I L /K S5 T R e Bk 7=
Y, SAKFBEENT 35%~50%, HHR & EIEE R
A, ginnb kiR E, ZONEIE L RDIELEE. Hig
SEALIRIAT 2B R AR RS AN — BB s 7EHEIH
b H R R AR B 1R R AL -5 T8 D Ak o 3 1) N FLBR
FIRA7TE, HME RN EERER, SRR EA
BB HOUFLBEAFAE . 7E 20 42 60 4E4, Barenblatt
SV B SR T XL B 435 ) PRI SR i IR 24 B LB
I, 2R —M&mias:, DU TR A 2 25
AN [FFLBR NI FLBR G R A it . — 2l IR i 5%
Y SO L R 235 4] AR PR AR 65 4 R 72 W &6 ) EL A B B AN
[F () 2125, FREE ST T R B AR Y, o,
Delage MR Juang ZPLE T [ 250560 & BLTE T 2K
TERR s KUCFLBRES A6 A4 ) 7 AL AL IR L SO FLIREE 5
BeE4i. SR, H ATHTIE AU SRR R s
FEXTEE N bR K U D A S5 A8 K8 5 ) XL R
SERAY DT I s A 1 AE AT =2 A S e i ah ¥

B ALBR 5 T ARBE IR 7L, B RTEE 5
B RS ES A ARG T B RS 5T,
T TR ENRE S ILBR G IS, Ve Ak
PR R R FLBR EE A i ok . A S RIS
Wto RUFL B RLRE 444 Py S IR FLIR K1) 43 S FL BURRAE 22
FSERIRS MM RS, BET 2N H
FLBRIAES B 5L R K . RIEBAFEP). 5k, —
e 22 2 R FH OCFLBRASE B56) 22 FL A o R R A 38 B 5 it
177 AR REARIC I, B, Gerke ZFU2 R4t T
BT RFLBR R ) oK S B I — A=, b T
BRI R AR, ML R G K s B Elm. 24
FERECE 1 25 R L R A 32 5 AR 1) A AL BR K
ARG, ot T E M UERFLBR R B
BRI A SR R R ERE R . 7RIS
JH, 6 EARBIE VIR 3 BRSO AB K

IR0l Forh, BRI AR B I - SR AL A
FAER — IR B, BRI ke it
Bhr CE/KE. PUBmpEss) sem/h, B S E—
BT IR S AL, B AR T AR A 1 1
BIRRBCEGIE . Kk, HATARZ 7 BORBE
XSS SRR TE, PR RS R E £
RARIRE T FLBRELRRAR, 13 REmg i gsle N 710,
SR, H RTAR A SCHRIIE FE 4 g AR (R il K e 19
HESRAR COUFLRR RS FERUR I i) &k 2
Pl Z IR (AR, FLEREESSE) A S X HEE
PRI o

DIk, #Txt BRI, ASCS B K PR T
20 R R RS ] 1A PR 57400 s 45— 32 LU 1 S
B RE T B A EAE N, YR OFHER B TR IB T R
MIRERE, FFAIM CT $3006 Mo i Jm Bk 18] (R K AL 45
PIBEAT R, Wil A S FLBR 5 M FE AN R r 2 11
A (R DR AR B T AR AE b far B
JRBETERI LTSI, LT EAEE AL,
FERBURRGHE TR BT AR, FERBUKIE Y24
HESRRL R v [ SERE AR BRI SE S0 T AR 7

1B
11 iR

ARSI T BB RIS AR i K e D 267
Blzy, HACHE H AL TREE L3 ja 7 L K e itk
ATIRIERL KT G WA 1.

(b) JRAERF
1 Bk RBSC4IE
Fig. 1 Physical picture of dewatered slurry cake
MKV YA I it P AR = 2RI
R R o AR SO A S0 A D AT R X o R
TR EKE . EKEL s BRI TS R AR,
13250 H L A EE BTN 1 PoR. Horb, |
TP PRGN, B AT 2 s Ak 06 45 R 25
BOPEROR. BRI, ACZ (TR Tk briE) B
HERPORVEYRL 5 mm GHHRRE, SRJE 0L R S
ATURBC S KA, FEXS AN RS /K EE TR R ol AR 5 N REAT
BRI, RS & RS R ) T S R
BETH 5 e KT

(a) IRk



10 F7&e

S5, BUKVRDFHEARR) IS4 S22 @ R R IR 7T 1917

1 LGP FUR G E AR R
Table 1 Basic physical properties of dewatered slurry cake
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Table 2 Mineral composition and content of dewatered slurry cake
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Fig. 2 Large-scale solid waste compression-permeation
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Fig. 3 Experimental scheme for compression-permeation of

dewatered slurry cake
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Table 3 Consolidation coefficient of samples during graded
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Fig. 9 Curve of gas permeability coefficient against external loads
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OB KN 1 M EOAE] 800 kPa i, XFE AL
T AE K 2K

(3) LZRAERRST EAi-E R A Rl A, R
FE R ECA 295 kPa B, FE S SALBRZEA 5%, K
FERESEE N 0.87, REFBEMLTI5EKER . HiE
AIERAEE RN DR, V0K 0.85 AR MK e DFHELEAE
vt R e SRR i HRAR, FEiZfabs @ I
2 U AR B U SR N VR R AR AT DA K i T 3B
IERRNBI BT .
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