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Abstract

solution. It was studied at the surface characteristics and filtration performances by the treatment of coal mine

Modified manganese sand filers material was successfully prepared by impregnation with KMnO,

drainage with high concentrated iron and manganese. The results showed that; refer to the performance of iron
and manganese, manganese sand filter was superior to quartz sand, haydite, and porcelain sand. KMnO, solu-
tion impregnation improved the filter performance of manganese sand filter and its optimal concentration was 5% .
For the treatment of coal mine drainage with high concentrated iron and manganese by filtration process with 5%
sm’),

and backwash time of 5 min. Through surface area test and SEM analysis, it was found that the surface area of

KMnO, solution, the optimal parameters were filtration cycle of 24 h, backwashing strength of 3. 2 1./ (s

manganese sand filter increased and oxide film on the surface was formed after impregnated by KMnO, solution.
This enhanced the performance of the manganese sand filter, the higher concentration of KMnO, solution, the
better performance of manganese sand filter.
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Table 1 Physio-chemical parameters of various filters

& KifE (mm) B (g/em’) WA (% ) JEHR (% ) T (%)
b 4-~8 3.40 <1.0 <1.0 MnO, 30 ~40
Vg /) 4~8 2.66 0.53 0.38 Si0, 98 LA I
Si0, 59. 8
B i 5~8 1.8~2.0 <2 <0.11
Al,0, 16.23
% W 4~8 2.57 0.75 0. 02 Si0, 58 ~74

R AWERD BB b A R AT P TS
ZRIBK VR SRS B AR R sk 5 i R A DBk}
Oy SR IEAE R 1% 3% 1 5% 1) KMnO,
12 h &, WU JE K, BIEIAS 1% KMnO, %5 et
EREPUERL 3% KMnO, ¥ W el YRR D I8k 5% KM-
nO, IR TEEERDUERL
1.2 ZWHE

BR Ve B E R W B S T A R . (1)
Sy RIECH] Fe® W 1.5 .10,20 F140 mg/L Y Fe-
SO, - 6H,0 & 200 mL & T 300 mL #EIEHF, N
A 40 ¢ ERH KR HEIE R B 0 BE O, 8 TR
#1200 r/min BYEL R 48 h 5 BUETF RO
0.45 wm &, ME B P Fe** I, (2) 2591
Beilik R 1.2.3 .4 F1'5 mg/L A MnSO, - H,0 %
200 mL & T 300 mL HEEIRH, A 40 g JERE,
BHETIR FH B I 0 TR g b, L 200 +/
min I 48 h Ji, BUE IR 0.45 pum i
P&, SE PR Mo T BIREE . WS = Q. (mg/L)
AL

Q. =(C =C,) xV/m

K. €, AP Fe’ B Mn®* HJEE (mg/L) 5 C,
VA Fe*t B0 Mn®* VR BE (mg/L) 5 V R ¥ WA TR
(L) ;m RUERHME (g) o

S USSR AN 1 PR e B P AT, A
#7430 mm, = 1 800 mm ,JIEF B EFLE N 0.5 mm
(42 Je AR I, P95 5% KMnO, 75 Wk i P46 b s k) | 25
800 mm, WYKL ETITE RIEHIRH A BT
77X 2o AT AT S e, ek K R AR TR HE

MR ¢ 4 3.2 /(s - m®) (B ik

H30% ) o

J5
KL K
> Eic}

e |

oK o

# %

— : K

[Beis H

K WEEIR Ykt
BT s Rk s S e e

Fig. 1 Scheme of experimental filtration apparatus
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SR FHABIER PRAT S0 B il (HI/T 345-
2007) M), AR OH OB G 4 0t Ot B k0 E
(GB4324.22-1984) ') y&kl i) 2 i Mk B8 R H A&
JEOL-JSM-6700 %437 & it 44 s B (SEM) I, T
YEHLE 5 KV, B8Rt mi S 19 b2 T ARUR F 20
FEEMISE (ASAP 2010 HIIEZFHY)

2 HRFTE

IR R SR E R R O

FuE kL I Fe ™ AT Mn®* (1) W B 25 2 %o - £ ¥k
JEAE IS 21 08 BHE 25°C 19 1% FfF 45 L 26, & 3145 Fil
PRI B Fe* 1 Mn®* 1) W i 45 48 35 28 Langmuir
B ARYE Langmuir W 45 IR 28, 4005575 21 & A

2.1
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Fig. 2  Effects of filters on iron and manganese removal
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Fig. 3 Effects of impregnation solution concentration

on manganese removal

& 3 AT, 2R 5% KMnO, I8 ek M6 b g
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Fig. 4 Effects of filtration time on treatment efficiency

of coal mine drainage

HI Pl 4 W FESE DRI HT 24 h P, K R gk vk
FE—TEh 0, LS K PRIk BE AN B30 h ik
0.034 mg/L, /KRR 58U B A7 e AR LB AR
B FERLUERT 15 h WK PR R E — B8 0, L)
HR B L U i RN W7 1T, 31 30 h B4 0 vk
JEH 0. 09 mg/L, A5ty A B S 1) H K AT (5
JKFR A R TR BT RLE ) (GB503352-2002) Hy
4P 7K A 2 K 7K 5 4 il 36 A (HR KR 1)
WE/NT 0.2 mg/L) , fe AR 2 i &) 30 0 1% 328 B
24 h,

2.4 RibkE BT H kSRR

KH 5% KMnO, SCVE&E A0 uE Rt 8 4k # - I
K, EUE 24 hJE  FER SR 3.2 L/ (s - m®) Y
S IR EA T R e, R e K Pk R R
FEE 5 fiR .,

&l S FIN B K P R AR TR 1
2 ~3 min VMET%},Z min H#ﬁ%ﬂﬂ%%,%ﬁmgﬂﬂ 5.25
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Fig. 5 Iron and manganese concentrations

in backwash effluent
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Fig. 6 Manganese concentration in effluent

H &6 T, S e i U8 5 min J5 K AR
WREAE 0.1 mg/L PAF, 15 min J53EARTE, ik 3
0.02 mg/L VAT, U B 3 5 19 Jiz w vk i 1] 2 &
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K7 250 TR HE R TR,

7 R, 8 5 v T AR YA e 1 D D
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UL R THT A AOR A — )2 S A B A B A Jo b A
P IR AE LB R, B —E R EAUR ; &0t
3% KMnO,, VA B0 1) 00 D8 R 3R TR 1L 1) 4804k
L2 AR (EATH AL, BR AR BOCR B 1% KMnO,
TR B A B R 5 T 2835 5% KMnO,, 7 ¥ B 1
PRI IR R R I O B L T — 2 B8 % S A Ak
JEE b 5] BRAR BR R SRR B [, B R AF
IR

K BTG 73 M 38 4 0 S el P b ok iy 2 1h1
YR AY, S g A e 9 FiR, R fEi% i &
BEXT 5% KMnO,, ¥ 1 2501 S b 647 20 23 Br , 4% T
EFRESB N 0(0) =41.29% , o (Mg) =
4.01% ,0w(Al) =4.07% ,w(Si) =8.11% ,w(K) =
0.95% ,w(Ca) =2.72% ,w(Mn) =29. 14% ,w(Fe)
=9.72% X —&45 R UL 5% KMnO, 7 oM 46 10
UERER DY B AL R — R e I E 5, T H
Mn, FeO - xH,0 FKik, X2 HIEREME Mk 4
BTREAL, Wt e T uERk R B IR TS )
A ra]
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Fig. 8 SEM of varous manganese sand filters
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