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Abstract: In order to solve the problem of difficult solid-liquid separation in the treatment of mine water
containing suspended solids, based on the theory of nuclear crystal coagulation induced granulation, the process of
“micro flocculation multi stage filtration” of mine water is studied through laboratory experiments. First of all,
through the adjustment of reagent dosage and water conservancy conditions, the suspended particles and
flocculants are induced to form a copolymer to form a floc settling time curve, and the floc granulation and
densification are completed through the selection of optimal parameters. Secondly, four filter media of quartz

sand, artificial zeolite, active carbon and aeolian sand are selected to investigate the effects of different media
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types and particle sizes on the removal efficiency of pollutants, and the physical and chemical reactions generated

at the solid-liquid interface are analyzed. Finally, field tests are carried out in typical mines to verify the removal

effect of the process on different pollution components. The results show that (1) the sedimentation time can be

greatly reduced by adding polyaluminum chloride of 200 mg/L and diatomite of 200 mg/L in the micro

flocculation stage. (2) The turbidity removal rate of 1-2 mm quartz sand in the multi-stage filtration stage can

reach 97.9%, while the artificial zeolite in the four filter media is the best for the removal of inorganic ions. The
removal rates of SO, HCO;3 and Na' in the filtered water can reach 25.5%, 44.1% and 69.9%, respectively. The

micro flocculation multi-stage filtration process formed through the research results can greatly reduce the

residence time in the process of mine water treatment and improve the solid-liquid separation efficiency. On this

basis, the selection of natural diatomite as nucleating agent instead of polyacrylamide can effectively inhibit the

generation of acrylamide monomer and reduce environmental risks. In addition, the process has a certain removal

effect on inorganic ions. It is good application value for the treatment of mine water containing suspended solids.

Keywords: mine water; micro flocculation; multistage filtering; nuclear crystal coagulation; filter medium
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Fig.1 Flow chart of microflocculation-multistage filtration

experimental device
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Table 1 Experimental operation of filter speed parameters
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Table 3 Quality index of raw water of a mine

b R/ (mg- L)

L7 M TDS/(mg-L™)
NTU ¢ so¥  Na©  HCO;

SR 936 128 71 310 546 835

2.2 YR

Wil 2 22 R S0t 38 o, TR B ] R AR, 4 PAC
BN 500 mg/L B, DLRE B ()35 ) T R AR 199 s,
P i 2 B0 R Ak 238 0, K b A R R R R TR
Y e A T, 500 T AR ) 38 0 2 249 s; 1T 24 PAC
SrEwe R BCA RO, mEsE £ BNE R 200 mg/L B AT A
R 205 4 DU I 18] 28 42 s, £F il 25 ek v 4 o I 58 1Y
2k 2 38 TN R SR G RS I D, Y R T
KF 300 mg/L B, TR B [A] 26 9 8 K (5] 2) o

—o—PAC
PACHAE#E 1

100 200 300 400 500 600
B s/ (mgL™")
B2 B—3in PAC EBEEEE T MR B L&
Fig.2 Comparison of settling time between single PAC and
combined diatomite

2.3 HKphE

o i 40 0y K R G, X A 2t = g ik
Joi 4 Tt & A O kR 0 S BR R, aniEl 3(a) iR,
o o B A B e SR B A T A 3 R U A
ST IR IR M L BR AR = A 97.9%. A kLR
i 4~8mm, 2~4mmPELE | ~2mm /)5, A %R
R K I R e R AR B R T . B 1 ko R AR
JEIE R 4 m/h, A PERP R 4~ 8 mm, 2~ 4mm, 1~
2 mm B}, 3R BRI N 55.6% . 51.9%. 82.0%. 1F
i Uk TR UEAT A 2 WA E, iR 2 B R B A B b
BE AR I B /N T B 0, R R R R 64.0%. 72.3%
W2 85.1%. 4 3 UG UE 5 5 2 Yk vl i B K B Rl

100
80
&
3 60
&
v
% 40
—=— K E
20F —o— 2K
—a— 3K
)

T IEA B
(a) ANIFJIRRLXT T R A5
SNBSS I B R SRR
SR ITIE IS I —e— A2V I I B R
SV BT I —a— B3V B SRR

50 100
7 / .,
40 La
% :
5 / -1 80 ‘§
230r M
= by
2 Lo &
e 2 N
H 20 =
160 E
10 150
0 w2 o5 S 40
4~8 2~4 1~2
A SRR S/ mm

(b) AT TERPRIARRS T BRI 5L
B3 AERA G ERNERBER
Fig.3 Removal effect of different filter media on turbidity
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Fig.4 Removal effect of different filter materials on inorganic ions
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Fig. 5 Removal effect of different filter materials on TDS
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Fig. 6 Micro-flocculation-filtration process route of a mine in a western mining area
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