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Mechanism of the thickener suspending sand and its application

QIN Bo-tao, WANG De-ming, LI Zeng-hua

(State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and Technology, Xuzhou 221008, China)

Abstract; In order to solve the difficulty caused by lacking water and mud in mine fire control in the northwest
area of China and overcome the shortcomings of pouring sand, a thickener with three-dimensional network structure
was developed. The mechanism of the thickener suspending sand was analyzed in theory and the experiments on
suspending sand effect and flow characteristic were studied. The results show that the pH value and the yield stress
of the thickener influence its suspending sand ability, the suspending sand process is a stepwise gelation, it can re-
duce the pipeline surface wear and flow resistance and make for long-distance transportation in pipeline. The thick-
ener was applied successfully at Bulianta Mine in Shendong and it ensured the safe exploitation and evacuating
brackets at 31305 and 31306 working face.
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Fig. 3 Densified sand slurry formed by

simulation of mine pouring sand
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Table 2 Relationship between press difference

and sand slurry flow MPa

(m® «h')  ($100)  ($I25)  Z(Hl00)  2(H125)
18.82 0.0210 0.0120 0. 550 0.335
22.18 0.0198  0.009 8 0.518 0.273
30. 00 0.0235 0.0160 0.615 0. 446
38.79 0.0230 0.0180 0. 602 0. 502
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Fig. 4 System for measuring the flowing

resistance of densified sand slurry
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Fig. 5 Grouting and drilling points under mine

B, RIS ARG AR D0 ST R AL IE AP, DRUETF R A T TAR IR 23 (X CO YUk BERR 28 i 45

FE20 x 10 °LAF, HA TARGF IR HIRCR . AR0bBiG 7RISR b i A4,

PRBE T 31305 F131306



www.chinacaj.net

5511 4 TPV B IR B AL K v 1291

2R TAE TR 02 4T R AR
5 % ®

BEXSIORE X B A BRI 2, 20t IR, T T AR R AR L SRk T
I MEAR BRI Bl 2K IR B 7).

(1) 70#r TR Bl A=A 25 0. bRt i T MR A9 P2 25, B BE T g i O TR
W pH {EL. BN AR AR I i R e — B AP B s AR pH =7.0 ~ 8.0 I, fE
Bl R LA I RS E D3R

(2) BN T RSP B 1o 26 . i Tz A R 2 AT S AR A4 1 4 T I AR 28 Al
WA, HE RIS 7, R T I BB RN ) o, , BRARTR LRI AT 577, BEAE RS2 LD ORI
AIBE N T, BT A A BRI, JF AR A TTRE, DT RER: LIRS E 18P R TE A i
XK.

(3) SEHRWFTER, AT RER R L AR LD A T A BRI BB Ty, (T P B R AT B A ik

(4) PRI AR EPELE, B K ICBOR W, il TRt i, H AT S ARSI AR 0 X AT 51 i H) 3 pif
M, ARG BTG 1 is XA B, BT — R B A EE D BT IR A

SE 3K :
(1] EfEeg, Zewte, Bk, 5 —MBET KRNSO R TES [T]. P ET L R4, 2004, 33
(2): 205 -208.

Wang Deming, Li Zenghua, Qin Botao, et al. Development of a non-pollution material of environmental protection for mine fire
control [J]. Journal of China University of Mining and Technology, 2004, 33 (2): 205 -208.

[2]  Qin Botao, Wang Deming, Li Zenghua, et al. Production and properties of a thickener with ability of suspend sand [ J]. Jour-
nal of China University of Mining and Technology, 2006, 16 (2). 115 -118.

(3] BORA, M4, B 48 AR (M) dbat: hER T E AL, 2000 23 -25.
Huang Laifa, Hong Wensheng, Huang Kai. Food thickener [ M]. Beijing: China Light Industry Press, 2000: 23 -25.

(4] fHEZE D&l [M]. Jbat: fese Tl i, 2003.
Lu Shouci. Industrial suspending fluid [ M]. Beijing: Chemistry Industry Press, 2003.

(5] BR3OO5. dEbiiik iy (M) dent: Blegshiiet, 1984
Chen Wenfang. Non-newtonian behaviour hydrodynamics [ M]. Beijing: Science Press, 1984.

42 0 G ) G G W G ) ) G WG () ) G () ) ) G G G G () G G ) G W) G W W)

LI Z 45 KR FL Hr 4B BR MR [5] S5 i b 38

AT ARG EABRIET EHF RN FR, LAABRFAELAETEN AL ARE, RMBRAEF
¥, —LEBBEEEPLAIARLHNAIRE, FFATEEE.

LAB RS SRR B RMEEAR, REREEREALEHE. EXE4F FER A
Gobt, LM MEST LG TRIFHEFFI. B PO E R R SRR ARRE; YENR
FRE, #EZBFIB AR PTaw iR, 15 RBF A T ES. R, ST SMATRN FR R ETRE, 4
R ATAR R fo &k L Z B ILeT, ARk 4F R

AR EFRE, DABEFENLALREHE T/ LAENAHRE, BRAFRERAEPHZ
AFW, A TEAIANERFUBER T EHEAE FZETAYNR TEFR, SRR BB F 4T
bl

#HH CPEBE LR





