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Characteristics and treatment mechanism of mine water
with high concentration of iron and manganese
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versity of Mining and Technology ( Beijing) , Beijing 100083, China: 3. School of Chemical and Environmental Engineering , China University of Mining
and Technology (Beijing) , Beijing 100083, China)

Abstract: The characteristics and treatment mechanism of mine water with high concentration of iron and manga-
nese were studied with mine water produced in Jiukuang and Siwan in Hebi Coal Industry Group Co. , Ltd. The a-
nalysis results show that the mine water is abundant in dissolved oxygen, high-TDS and high-turbidity, so the mine
water treatment does not need aeration. The removal effect of iron and manganese by coagulation-sedimentation and
the influence of filter material and influent flow rate on effluent quality were investigated by the method of coagula-
tion-sedimentation and filter model test. The results show that the removal rate of iron can reach to 90% on the
stage of coagulation - sedimentation, while the manganese removal rate can only reach to about 20% . The effluent
concentration of both iron and manganese is lower than 0. 1 mg/L with filter material of manganese sand which was
immersed in KMnO, solution under filtration rate of 7 ~9 m/h. The analysis results show that the layer of activated
compound substance membrane formed on the surface of manganese sand has key function on the removal of manga-
nese,
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REGFFHKOHR B 20 2 m'" . FEHERZT KRB R IR AR, bk
T HKHR BRI, — 7 ERE AR K ERK; H—FE, REF HKASAH TR,
MRGERA R, FHREREADT REAH L RKRES HK, BT X NEl, £30% K
T HKNBERET HK, AR GREM™E. BT ERREY HKae A A, KRt
MR

B S8, K ERMBER ISR, ST RBEERN, TRk, GE2U_MBEREE,
BERH TR T RABRLIA, EREEET HKLAAARR T RS RE M T KK EREHE. = A5t
FGE T KA TR K BUE = RUK OBFST I8 A 0%, Wit TR @& 9 Ik s g 84>,
QR R 2 R T OKBRERIRIE R LEMEAR S, SUERAS RGN, b, WHERKRET H
KK BORFAE AN AL AL R B BT 5T+ 2 .

1 BRSHEY HoKKBEE

LATT RIS BERE Y SR W LA ISP HoK RG], KERAITEERILE 1.
#F1 BERUEARKEBEY FAKRIFER

Table 1 Mine water quality of Hebi Coal Industry ( Group) Corporation Limited mg/L
# 4  pH{E  ME/NTU B WREEE N “ ik 4 R oD
P ( u CaCO3 i‘f‘) T 3 404 — Hr Mn
o 7.48 159.0 866 1 286 32.10 - 2.35 9.3 17.6
Y 7.74 47.9 1236 1 641 7.26 - 1.75 10.5 10.0

MR TLUEN, REREF HFOKRAFUTRE: O BRATREE, WMEXE 0% L,
FARAT HKEH T HENCERE T —ERNE, XK P EE—RefE, 855 HKEFTH
ATRERMES, AMERERRBEREN TR A XREERRET HK SRS SRED T KRARIX
Al @ M TFERAMBEPESHRET WENFEN, B4 KEBRREXEELRRLEER, 7 HKEEREIT
REHTKT LA, NET RS YR RER, R BEEET HoKEREEAm SRR, [
BRTETESHK @ RRESFHELKEMN, FHRKHITHRRNERMELEREY, WERR,
HA-EHAIDTE. L EREPFEREREA N T RERN R, LR P LIRS U
B MEERERERERET HAOKRE %, BB

2 HLoH

2.1 RREESHE

WRIEREEEY FHAKRFE, USEEERNIT T HKNEK, RARETIEMLEERRE,
R, MURRIYHERBRELIEYMEZ. BERAKRH MY - oK FeERAREHAMN. HER
ABFEA | min, $5# % 150 v/min; JZREHE Y 10 min, #53E% 40 rv/min. RVERFE, U015 min, R
Ja BUH: BB TE A KR EAR. IR BN 620 mm (A VIR, BK2m, KR 0 BRRA
W, W3R 800 mm BER}, BEAEHE/KH ¢8 BERCE NEALRASIA, SUEERIKA ¢8 R MIRAL IR
Sl SEIER . MR, WE KA XK. '
2.2 HR5itie
2.2.1 RETERE

By R AR B rb i TR 3 FREER (RAEMLEE (PAC) | MRS MZEs) #HTRK, SERILE
2.

A2 LIE W  MBREMBEEN R R L M= sk E R, BRE TREN PF B
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563 BRE%: REEET FAOKREE RIS L H 729
x2 REFREEFAI LR
Table 2 The experimental results of different coagulant
REER # T
m H
PAC =§fee BB
#in/mg - L™ 50 100 50 100 50 100
TIERR g 7 AP REF i ¥
W s EE/NTU 15.1 17.5 1910 135.0 12.1 13.8
PR RS TR/ mg - L 0.98 1.14 >5.00 >5. 00 2.78 2.70
RS R/mg L 1.84 1.85 1.89 1.85 1.85 1. 84

mafe 7K P Y BRI AR AR R BN PAC MR BRBUR BRI 3
FREBERI G A BRI R LB E. ZEF B PAC fERE
BRI SR, MASET T KRG L FERSE, E
TR BRI T A 35 TR 2 PAC, a0
TEHIRUK I %M F, BUE PAC BUSUITE, BUE BWmRIK 14
B BRERAR, RRSARWE 1 FHR BB ALEE, % 50 a0 e s w0
PAC #i0# 60 mg/L i R EE/D, S IRK PG 8 EERER PACHUREL / mg - L™
EE90% LA, HIREETIESTE M EREAF 20% A4, B 1 BRI R
2.2.2 iR Fig. 1 Influence of coagulant dosage on the
(1) ##e$H RAAGRY. RAED (WEHA) U
B KMnO, @HUERP TR, JERIRI2 5 0.5 ~1.0 mm. Z2BEEITIENT HK, BEMKEEATRRE,
#6.60 m/h BURERT, #4713 h)E, W £3 TRMRRNREER
SEHKKE, BRILE3. BRI TLUE Table 3 The experimental results of different filtering media
i, EHRHWHEOLT, RREDERL g RENEA FED  MWEED K0, RRED
RN EAE RIFAERBR, BEXEH

coagulation sedimentation

i BE/NTU 17. 00 0.08 0.07 0.09
FZBRAE, MZid KMnO, B weaE/mg- L 2,320 0.030 0. 062 0.010
Mn2+ ﬁﬁgﬁ%%%ﬁ% f%%ﬁgu Mn2+%§/mg-L‘I 1. 960 1. 662 1.020 0.028

98% I E.

(2) Bk Hh LIREITRKAFEK (MEN 1.5 NTU, 848K 2.18 mg/L, M’ 3}
1.92 mg/L), it KMnO, BIEHHRS A IERL, SREN EAKTHHRME 2 (a) s, BE2 (a) AT
Fiti, METEY m/h LUFXTHACK BRI K, 8#ETE 10.3 m/h B K P SR & & 8 &K
SHREHE, —HHETHREAANIEERENEAR, HEEERAR (A KB EATLER) ;
55— FH B TR MM 56 Rk R B R, KR, X SRS R EEA X N

0.4

015
” '_, e =180 L/(5m?)
@ 03f 0 ® =132 L/(s:m?)
R g 0.10f
.02 o
op iz}
ﬁg s 4 0.05 -*
2 ol it
= o0
0 H 1 6 12 18 24 30
JEE /m-h’ W& / h
(a) (b)

B2 BRSNS MR B X e K K B R s i

Fig. 2 Influence of filtration rate and back washing intensity on the effluent quality
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BUE B HITE 7 ~9 m/h B FLER A T

() RFhBAENYH HIRPUEBE ¢=1321/ (s - m’) (BHKE3O%) Mq=
18.0L/ (s+m’) (BMRS0%) HATIRE, YGRS A KR EAmE2 (b) BiR. HE?2
(b) FIEH, BRI YT AT W AOK R 2, G KRR E B MK, Rt BB Y
B HACKEEZ, LR ERTEAEA — S WBAER, HRPEMRE, 3 HIXBIRA 8 R RE,
J ok P o 45 X 24 T .

(4) EAGELEAE  FIEFA LR BUR B TR AL, A% SCXHE 1E 3247 5 R A 1) A 0 A i
IR AR ERURMAL, BA LIRS TERNEBRME, RS0 BNED AR EN M
ES: @

2.2.3 EHRESET LT

(1) RENE HTFHFKFIEFEENHRE, BEEUSMEBAGE, S8 N IBER A M
B HARENEMABRENERR. MR EE R A 8%E, 7 pH<9.5 MERT, SHaEikn
FRE, FHKPHIFAERRKRB S RIBESHIENEE, BRI B4 22 =R

(2) AMtEG-E kT ENE  BEIANE Mo, EEMEMIER, WSS 7 EREEEEN A
ACEALIER, FHIE A IR IR A EE SR Mn, 0,1 A —FLAIIA Y, MR R ER
EAY, T Mn,FeO, —-«H,0 Fik. RXRARRGEH X HLMTR%E (QVEST) X4 KMnO, B4R
HITEWTN, ELEFEEBTSESH N 0. 35. 82% ; Mn. 38,42% ; Fe; 12.65% ; K. 0.61% ; Ca,
Mg: 6.19%; Al: 2.22%; Si: 4.09% , X—#R 54 3 MLEAEMHA. RABLLHEERY, 2 KMn0, B
FEOEEERT - REAYR, MENERES TREENER. AENEDRAD—RELAAML,
AR NN . IHPEBIBITHK AR, RE2d, KRKBETEINE.

3 & #

(1) REEEY AKEARRESRTE. R E. AnBEREREVY S BHFIE, 5¥0NE
BEMT KM, METZAFTRNIRBRAEE.

(2) BEEABRH, REEME (PAC) BEXCRRY, RIEKGRN 60 mg/L. BEETIIEXTERAIE
BROREE, HERERBREZE.

(3) WK RY, £ KMnO, WRERNER, BHERA7~9 m/h, BARTFMERKBREBR, T
HIsghtR . Rz RE S5

(4) WAEREEELIEH B, RREHE X SRS (QVEST) Xf4: KMnO, RUVEHRS FUSH7
W £ KMnO, REEWREER M —ZEEYE, XHEHERES TBEEH.
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