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Enhanced coagulation and seasonal adaptability of open-pit mine water
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Abstract: In order to study the optimum optimal experimental conditions that was suitable for mine water under the
condition of seasonal water quality fluctuations, the mine water treatment methods oriented to ecological irrigation
was proposed. The utilization of mine water resources in open-pit mining areas was further realized. Taking the win-
ter and summer mine water of an open-pit coal mine in Inner Mongolia as the research object, the new nucleating
agent kieselguhr combined dosing with the traditional coagulant-aid cationic polyacrylamide (CPAM) , and the co-
agulant polyaluminum chloride (PAC) was used to enhance its coagulation treatment. Experiment results showed
that the content of TDS increased successively and the concentration of HCO; decreased gradually with the increase
of PAC dosage under the condition of adding PAC separately. Under the combined addition method of 200 mg/L
PAC+CPAM, the lowest values of turbidity of mine water in winter and summer were 0.46 NTU and 1.04 NTU re-
spectively when dosing 4 mg/l. CPAM, turbidity removal rate was as high as 99.51%,99.71%. The content of TDS
had no significant increase or decrease change with the increase of CPAM, meanwhile, the concentration of HCO;
had little or no effect, and the removal effect was not obvious. The mine water in winter and summer alum flowers
form rapidly and the formation time was the shortest than adding PAC alone and 200 mg/L. PAC+kieselguhr, com-
bined dosing, furthermore, the formation time of alum flower is getting shorter with the increase of CPAM dosage.
Adopt combined addition method of 200 mg/l. PAC+kieselguhr, the turbidity of mine water in winter and summer
were 6.01 NTU and 8.25 NTU respectively when dosing 400 mg/L kieselguhr, which reached the limit requirements
for restricted access green space of the reuse of “urban recycling water-Water quality standard for green space irriga-

tion (GB/T 25499—2010) ", turbidity removal rates were 93.58%,97.67%. The change of TDS content and HCO;
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concentration was basically unaffected by the dosage of kieselguhr.

Key words: mine water; enhanced coagulation ; coagulant-aid ;nucleating agent
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Table 1 Water quality characteristics of an
open-pit mine in Inner Mongolia

K 5t 5 £ K HEK
pH 7.0 7.0
K/ C 4 16

HEE/NTU 93.6 354.6
TDS/(mg-L™") 835 764
HCO, /(mg-L™) 546 482
S0,*/(mg-L™") 72.0 33.6
SS/(mg-L7") 48 84
COD/(mg-L™") 29.7 220
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Fig. 1 Turbidity removal effect of adding PAC alone
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Fig. 2 Turbidity removal effect of 200 mg/L
PAC+CPAM combined dosing
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Fig. 3 Turbidity removal effect of 200 mg/L
PAC+kieselguhr combined dosing
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Fig. 4 Effect of adding PAC alone on the TDS
content and HCO;™ concentration
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Fig. 5  Effect of 200 mg/L. PAC+CPAM combined dosing
on the TDS content and HCO;™ concentration

CPAM #3510 1.2.3.4.5.6 mg/L I, & %
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Fig. 6  Effect of 200 mg/L. PAC+kieselguhr combined

dosing on the TDS content and HCO;™ concentration
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Table 2 The formation time of alum blooms under different dosing methods

PAC A i CPAM 200 mg/L PAC+CPAM T 200 mg/L PAC+HE ¥ +
PAC it fit it/ : M : Wt :
(mg-L) KBk HFKEE BN xmokpge mEkLE B LS AFKPIE  EF K
W ) fmin B ) fmin (mg L7 SRR /min B AU A /min (mg-L7) TE AL 1] fmin  JE BN (] /min
100 5.18 10.82 1 0.72 1.57 100 1.93 7.58
200 4.28 3.80 2 0.67 1.38 200 0.20 2.62
300 4.03 4.37 3 0.62 1.02 300 1.68 3.13
400 3.92 3.82 4 0.38 0.87 400 1.57 3.78
500 3.32 3.43 5 0.28 0.63 500 0.72 4.33
600 4.15 3.07 6 0.15 0.55 600 1.90 4.45

AETE J ] 18] d5 1 H BRAE$5 0 £ 24 100 mg/L I, 43 531
95.18.10.82 min, %l & 24 500 mg/L I} 4 2= 7K 1L
A6 S8 ] 5 4, 600 mg/LL i B Z5 7K B A FF okt ] i)
%, 43524 3.32.3.07 min; 200 mg/L PAC+CPAM Bc4&
77T, CPAM B 4 1 me/L B 7K R AR TE A
B T) e A<, B A LA 14 3 184 L AR T e ] 2 28
B N 6 mg/L B K R AE T R R | ]
&5, 9IAA 0.15.0.55 min, 200 mg/L PAC+fE 3
TEEHEM G T, & EFKIERERE RN
100 meg/L I BRLAEIE U (8] 54, 435910 4 1.93.7.58 min,
FE L4 R 200 mg/L B G AE T BB (8] 55 B, 43 3]
9 0.20.2.62 min, 17 %) UL, 200 mg/L. PAC+CPAM
15 G 5 st L AR T i i 8] B R T PAC S 4 n
Ph K2 200 mg/L PAC+FEHE HIBSHn .

3 &g

()3T NS BE 8RR 5 KK E &
TRV AR K AR bR A2 22 AR Ak A R R OR
T TR B R PAC K FLER A Bl BE R CPAM L A% 5
ik e A 3 A i 7 b, 200 mg/L PAC+4 mg/L
CPAM S50 25 1 T 4 P 220 /K H 7K et BRI
ik {6 0.46. 1.04 NTU, 3t B % B % & 35 99.51%.
99.71%., * F 200 mg/L PAC+400 mg/L fif 3 + 1 &
By 2 2P R K B BE 53 51 6.01.8.25 NTU,
hEE 25 B AP BN 93.58% .97.67% . E T FE % [ K
P30T 04 T T DAV 96 AR 3 BB K Ak B R A A
B 2 104 4 ffy B2 1 K, SR FH i A TR 6 V5 Ak B o R
W4 P 2200 7K 19 e P 58 56 2% 44 - #m 200 meg/L
PAC J5 P38 i1 400 mg/LREWE 1 o 7E ML 5514 T AL FR S
HH 7K e B K B kT 95 KR AR Rk b I K )
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(GB/T 25499—2010) B2 ] 4= & 1l 1) FRAE 25K

(2)# I PACXF TDS % & Fhi i — @ /E e 5
MALIN PAC Z&EF Bl PAC B AN I, TDS &
MR T, HCO, He Ji 3% i 4 ik . 200 mg/L PAC+
CPAM 5 200 mg/L. PAC+HE 3 EBEA #m oy X F,
CPAM 5 fif: 35 L #5055 I iy TDS ¥ A7 i 35 19 14 I
AR A KL, X HCO, e B 5% i AR /Nl B A7 5 ), 25 Bk
BRI

(3)200 mg/L. PAC+CPAM I & #% 77 =8 F L, 7k
R AE T b B B[] BH R A0 F PAC B N S
200 mg/L PAC+fiE#E R BCE 4 o BLAEIE B 1] Bl
CPAM i 1) 8 1 522 BUAR AR T iy ka4 #0m 6
mg/L CPAM B 2 | B 2= /K I J Bk 8] 43 AL A 0.15
0.55 min.

& ik

(1] A4 22 R5E S L 45 . W Rk B U5 T & R 8RB vt 0 0F
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