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Process System of Goaf Filling with Ultra-high-water Materials and Application
FENG Guangming, WANG Chengzhen
(School of Mining Engineering,China University of Mining & Technology,Xuzhou,Jiangsu 221008, China)

Abstract: Based on the basic properties and usage of ultra-high-water materials, the goaf filling mining with ultra-
high-water materials was proposed and the corresponding process system was designed so as to liberate the coal
resources under buildings. The working principle of slurry preparation system was introduced and its pulping ability
and production cycle were analyzed in detail. The rheology behavior and pumpability of ultra-high-water slurry were
studied. The results show that the semi-continuous preparation system of ultra-high-water material slurry can
provide the continuous slurry with characteristics of great production ability, short cycle and accurate material
mixture ratio. The single slurry A or B has a good fluidity, suitable for long-distance transportation with pipelines,
and the transportation of mixed slurry should be completed before 2/3 of the solidifying time. The piston pump has
a low working pressure when slurry is transported, so, the range of filling pump selection is wide. The ultra-high-
water material is a type of good filling material in a wet, cold and closed goaf environment, and its process system of
filling has the advantages of a simple structure, high degree of mechanization, convenient practical operation, strong
adaptability to the geological conditions of coal mines, and so on.
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Tab.1 The production cycle preparation system of superhigh-water material slurry
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Tab. 2 Apparent viscosity of single slurry with different water content versus time
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95(B) 1.18  1.22 1.24 1.22 1.27 1.29 1.28 1.32 1.3 1.32 1.33 1.35 1.34




B Journal of Shandong University of Science and Technology
MEAMHREZRARTL ZRS5 B AHKL

MR 2 W] AN FEK AR T A B BRI R BE BE B[] A8 fb S R (R IE 5 K AR BRI s 2D Rl B A TS KL B
S T TR0 J6 00 G AT 1 R IR A . DA TR N A B L AL B BRIRORG B TS JE AEORY B B R R BRI R
M) AN R P A0 kg 2 T A o BRI A e v Kb AR SR T 2 ik B T BRI AR
3.1.2 RA WA

KRR ALB BRRR A IR K AR K AR B I B [, HLRE S B0 ) EE B[R] AE 8~ 90 min 2 [A] {4 4% i 1A
B AR K AR BRI IR A 2K AR BE L5 B (8] 2 60 min BRG B2 Bl B[] 22 A6 A5 00 B 4 B

P P 4 AT, TR A I VR T T 4 )

B o HURG B 4 180 22 147 40 500490 0 o 2 S A A 5000 e o e ogn, )
it o A R T TR AR PR B % 4000 ol < :
L AT IR &KW B AN A AR L i o = ﬂ;f 3000
BEE I A AR A SR e Sh . AE 2/3 L B =
I A 15 KRR A 35 TR TR FEE RN LA k- 4
9675 {3 45 3 YRR 0 5 0 2/3 2 e e
N P 58 1 LA 15 1 44 5 0 50 00
3.2 BREBNBEREHEZHH F el

AB IR R AT UL R B R 2/ B4 SR 60 min B R A& 3 HUKK R B 18125 4L 18 B
158 45 B5F (B PN B VRPN R KM B S K A Fig. 4 Apparent viscosity of mixed slurry versus time
B KA IR B T T AR S with setting time of 60 min

FRF 300 B SRR R A I T A M JEE AR S B
7 DU AE - F A S B N SR i AR ZE R R
3.2.1 IR I 6 Y I B

T4 AR AL L ) 3 8l BEL T3 A P A B I S8 A AN T TR I AR A IR R T — B DR DR AR /N [
PRIBURL AR T4 I 7K R DU AR 2 101 18 2o s P8 3 5 24 s AR T [ (A PR B8 58 A kb T8 P AR A (ELH
T R R B RE M AR AR S . P L AR B AR SR AR T AR R HORAL TR RR A L [ A
K58 4 Ak T AR O M T R A AE S0 R JR0AH JAE 30 1 FE Y R e B R R /0N g L I S R R TR S e 326 1 i SR
VLI AT UL S AR S R0 I R BEL T b A A AR A ZR RO X R R R S N
K 5 A BE BRI XTHURE BE TG SG . SCHRLT T8 Y 18 s KBRS TR K AR ALB B AY AN T4 i 5307 3 . an 3% 3
JIT7R

MNE3TAHEH,A.B £3 AEKERABEREEROFRIGHRRER
WKL, ES 7 — Tab. 3 Non-silting critical velocity of single slurry of superhigh-water
EI AT B T R material with different water
Wi 58 P = AN KA
*iméﬂ‘ﬁ':@ {%’Ij(u_.\vz: A5 43 /mm WK % /mm
() 7 A4 FEL A AN 8 i S 9 93%  94% 95X 960 97X
*H%Kﬁ’%%%ﬁ*j{z?&i‘ 100 0. 20 1.75 1.73 1.71 1.67 1.7
E@iﬁu%ﬁibu’%ﬁiﬁ 0. 06 1. 66 1.65 1.63 1.6 1.58
A I A5 1 e, R R 150 0.20 R ®gk/, 1.9 .88 1.8  1.83 1.8
0. 06 /s 4

llﬁﬁ?ﬁﬁ*ﬁmij{o Iﬂjﬁ] (m/s) 1.8 1.79 1.77 1.74 1.71
SR N B L O 200 0.20 202 20 198 195 191

' MR 0.06 .92 1.9 1.88  1.85 1.82

et T A ORLAS 58 42 Ak T R
FEARAS A B N RS B
TN R 3 R I 7S A i PRSI 0.3 m/s ML,
3.2.2 MEEREIIHE

2 2 g WA B DN oK 2 0L Bl g o DT v R K 9 A i 26 G AR P sz B i A R RE D . RO R s i AR



Iﬂﬁﬂﬁ*ﬁ 6 $£30% F2H Vol.30 No.2
%*@ 2011448 Apr.2011

Hh Ak T ZRUIR S L S0 18] A9 BE A A A - O PR % PR U1 5 4 o PN E ) JBE 456 T 5 A B A 2K 5 @ R i
P U A3 R PSS R R T O B O 1) A eSS T 3 R RE e A A B D AR AL Sl AR T AR A A AL 5 R B9 R
PR K Sk 9 38 R Bk /) s T R 4 s v A R It 22 5k B 22 A RE A0 L W K M R U IR i AR PN &
RA R GE I VRET S B 22 B B 451 2K ) R0 DXL OGSk R 28 R0 1) BB B 0 2R TR e B i . DR AE ZE A A9 IR 0 i
RN

= pg(h+h, 0

K PO FEHIR R T)  MPas o Ry 3K 1%o@mqhﬁﬁﬁ L L 5 2 e o
TEAE Bk A B TP AR B R o m
7K9<Lﬁ9€i‘f‘;%;//_\\ﬁjg[ll—lzj

he = D hi+ D hy. )

T Ry s by 3 390 R SR A B i 326 o R P B R A R R TR K
T RE I A d A 2 i TR 5030 A
h[ — ¢ (3)

2
hy = ELQ 4

Hop UK msd HER  mso WA X G m/s5 ¢ 9 E I NEE 9. 81 m/s” s A IR 1 R4
& 9 )RR 1 AR B

4 ITENMH

728 KR 8 BT SR B ARS8 5 A T L AR 1L b 4 B 4 B S L FE BT 25 R e R O R 5
2 SR LA
4.1 BERT EEFRER

W75 45 I U7 57 4 7 I
RS I W o AL 30. 16 km?®,
A% 31 AH R T
JUAS B S B T Ao, R
2007 4F i, %0 Al 1F H [E %
B M 832. 1 7 v, KT HE JE HE
667.7 J1 t. 1 1E W H Bt o AR
N 4B TR T8 A R IR
M B0 S 1 T R
FB. T e oA BRI [ i A
WRERKT HHFa,. i Z0 W
JEAE 167 FBER 11611 T4 5 P
T 5 G 85 7K S HOF R = Wllﬂmﬁ?E
BRI 1.2 m. 20 e ‘ﬁ’l .
B 609]:445@%@{( o8~114 . -16} -164,08 Q ﬁ
m . J5 1A K 398 m. R 4 Bx B ‘ '
B3 0 o 5 BOTF R AR ““*zjrn '

i 5 S Y
Mﬁ& Bt A AR SL AN 5 B5 11611 TEB . TERGERAZERMER
7N Fig. 5 The layout drawing of 11611 filling face, filling pumping station and pipeline

e (138
7610

\11 30 jhl:@&’%%
NG
e




oA Journal of Shandong University of Science and Technology
HRERKMBEATRARILAZAAEEAMR

4.2 RERZSH

Bk A I E FH PN AR 101, 6 mm (9 JCAE A 70 LIRSl R 6 A I A A IS R SRR O B R Kb R O
S RZ9 1 500 m, 3B Ao A B B B FR 4 — 225, 9 m, 3 Wk i 3% b B b 28 0ok 1 0 v S S — 207, T4~
—124.78 m, A3 3 045,101, 6 mm =K ORI B IG AR 1.8 m/s, SEBR I BRI 0.3 m/s,
T 4 5 5 B NI B S BR R T R 2.1 m/s. B A=0. 0202 i R (D AR VS BEFH S hy=50. 57 mCEHD .
Lo PRSIV iR 255 29 20 A 90 A5l i, LIS A JR S BEL 7 R AR 0. 856 A4~ 60° 8 5 A5 L JRy i BHL
JIFRECI0. 6752 A~ 150745 i 25y 50, Ry BHL 77 22 B0 15 T 65 0 oy — 3l AV B T AN 43 30 4% 1 4> R if R
I EBOT NI L5 1 D0 A B 0 SR RS BH ) R A 6= 24. 52, FEARHE 2 (O A5 R BB J) Ay =5. 51 mCGRHO .
PRI I & S % 3 R TP K Sk R Ry, =56, 08 mCRD

R (D AR FE R S e KA P = 1. 67 MPa; fie/MHE P.i, =0. 79 MPa,
4.3 ZREIZZSELRMARBR

11 611 FRIEHEI I T 78R 56 He o A 7= JE A it 55 608 t, FRHHN 94 00, FRILIF R M5 s A S 2 74. 06 JT.
253 R KR LR 28 X SR SELIT R BB AT K8 ) 1 A 2 0 T Bl L RO B R G RR A8 X 7 B S B B0 An & 6

/.

e

=

7

o

1 E B @hoe/11/19

(a) BRI 55 L (b) AR X B S HR (o) IRATWBER 5 FEH A

(a) Preparation system of single slurry (b) Mixed slurry in goaf (¢) Solidification body of mixed slurry
6 BEAKMBEAHNEREMRXEXTEIEE

Fig. 6 Actual photos of slurry preparation system and filling situations in goaf
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