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Experimental study on ultrasound-based underground
pretreatment of mine water well

LI Ang,LU Luna,LU Wei, TIAN Shengqi, FAN Liuyi,SUN Jingxin,
FENG Biye, YANG Jiakang, XUE Zhixuan

School of Architecture and Civil Engineering, Xi‘an University of Science and Technology, Xi‘an Shaanxi 710054

Abstract; The conventional pretreatment methods for mine water generally include coagulation, sedi-
mentation ( flotation) , and filtration. However, large equipment footprint, long processing time and
pollution from coagulants and flocculants have been limiting the further development of underground
mine water treatment. In this light, we designed an underground mine water pretreatment device based
on ultrasonic atomization for clarifying and pre-softening mine water so that the turbid mine water could
be treated to meet the needs of underground production, firefighting, and dust reduction. We conduc-
ted indoor experiments on mine water clarification and pre-softening treatment using water and rock
samples from the field mined-out area. The results show that: (1) This method can clarify black-gray
turbid mine water with a large amount of solid impurities, effectively removing insoluble solid impurities
in the water. (2) Ultrasonic atomization reduces the total hardness of the water by 72. 24%. The milli-

gram equivalent concentration of Ca’* is reduced from 5. 33 mg/L to 0. 81 mg/L and the milligram e-

fs B HA . 2024-04-18  {&E HHA:2024-06-11

EETIR : HEARRFHE (51874229) ;BEPIA A ARRLFIERBISE 2 5 0 H (2020)2-52)

TEBE T8 (1981— ) B AT TR M B2, FENFHHK K E R AR IE 3505 R E R S50 T, E-mail;
651238823@ qq. com



%5 2B A TR PEBOR O KO T FiAk B AT 5T 679

quivalent concentration of Mg™* drops from 5.23 mg/L to 2. 13 mg/L, with little impact on pH. (3)

The water from the mined-out area after ultrasonic atomization can meet the requirements of sprinkling

in underground firefighting, spraying in dust reduction, the mining process of coal mining equipment,

and the use of cooling water.

Key words : water resource reuse; ultrasonic atomization ; pre-softening treatment; mine water clarifica-

tion
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Fig. 1 Structure of ultrasonic atomization experimental system

1.2.2 SMEREH RS

HMIEERE [ 22 G0 455 4 7 25 A B A RK 25
B, S AR Y A A e Ak B RE 500
mmx300 mmx400 mm, PR R AT AR BAR T K
(v Al K SR TR K AR A1 i FH 325 B e Al
B, A T 00 o A PR DL R SR
MG, KIS S I 55 A R VA 5 Ve B AR
Gl R G, AMERA EN R hgkO
BERE A BT T Sk R K AR, BEREE
TR0 A 0 B TSR AR, [ Ay
b B FP R [ 25 0 o AN A K SRS AR A3 O 1
SIRTRA BT 25 Ak e (R sl [E T ) R DU B 77
MR ANYA]

(b) FFAAE

1.2.3 KEABRHHRAA

K 55 V4 Vel i B R e A A R 1 R RUHIL R4
KRR E X T 50 R G oh e R
(18 RUBIL 11 B 5 7, 1 FH MR 22 R 8 3 4 | (RIE 45 2%
B TR R R B G AR P R

2 BEREEENRR

2.1 REHE

TR BT FH 1 V4 3R AORE A e 7 4 1 | Tl
SR IS 5 B I Y JERE B R TR G W R R
23 XK, AN 2 fis o I AN R 22 43K
B3 (26 1) B9 HE 75 U 25 AR 0T AR K U L
FBRoK B AR T AR SR

(o) BERTIR A HE

B2 550 pm WA LR A REFAEY
Fig. 2 Photograph of coal, gangue and coal gangue



5 5 1]

FEAF FET AP EORBT I KIET Bl BT 5T 681

®1 BEEREULRATE

Table 1 Design of ultrasonic atomization experiment
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Fig.3 Process of the experiment
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Fig.4 Comparison of the mixed material test group before and after atomization
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Fig. 5 Comparison of effects before and after experiment
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Table 2 Conventional ion detection before and after ultrasonic atomization of water in mined—out area
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BHEF Mgt 63.54 5.23 25. 14 25.76 2.12 16.55
Na*+K* 256.78 10. 24 49.23 247.12 9.88 77.11
NO*" 4.10 0.06 0.36 5.80 0.09 0.85
cr 244. 00 6. 89 37.95 241. 00 6. 80 61.51
S
So¥ 127.00 2.64 14.58 49.45 1.03 9.32
HCO*" 521.33 8.54 47.11 191. 03 3.13 28.33
B TDS 1322.83 — — 776. 31 — —
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pH 8.345 — — 8. 044 — —
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Fig. 6 Piper map of water quality before and after atomization
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Fig.7 Comparison of ionic composition
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Table 3 Reference water quality index of underground

fire sprinkler water, coal preparation water and

equipment cooling water
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BEYW/ (mg - L7 <30 400 100~ 150
B RYIRIAE/mm <0.3 0.7 <2.14
pH i 6~9 — 6.5~9.5
ST — <500 —
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