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Recycle Water Treatment for Mineral Processing of Yuanjiacun Iron Mine

SHEN Ping, WEI Yufeng, LI Rongchao
(TISCO Group Lanxian Mining Co. , Lid., Lanxian 033500, Shanxi, China)

Abstract; In Yuanjiacun iron mine, the mineral processing water is recycled and then reused in flotation and magnetic

processing stage, resulting in dissatisfied processing indicators. To address this problem, simulated wastewater was used

to investigate the corresponding treatment technology and the mineral processing performance of the treated wastewater.

Based on the verification with the recycle water on site, it is found that polyacrylamide (PAM) , blue liquor and Ca>* are

the primary water quality factors influencing separation performance, and sodium hypochlorite, potassium ferrate and

sodium carbonate can be used respectively to treat the mineral processing water containing them. After treatment, the

recycle water is returned to the concentrator, leading to the processing indicators comparable to those obtained with clean

water.

Key words: Yuanjiacun iron mine; micro-fine ore; recycle water; residues; wastewater treatment; flotation; magnetic

separation; wastewater reuse
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Fig.2 Flowchart for magnetic separation test
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Table 1 Mineral processing test results with clear water

IR AR

TR/ % L% PR/ % R R %

LN 48.72 66.19 74.59

. LRE0n 2.46 47.23 2.69

ik =20 48.82 20.12 22.72 2587
&%y 100.00 4323 100.00
K- 59.39 42.85 85.01

ik =20 40.61 11.05 14.99 25.62
By 100.00 29.93  100.00

2.2 PAM AbIBiX D6 K AR IS /K 3Tk A B 520

FHTEKECH] 1 L BTt 5 me/L 1) PAM K.
30 °CF,7E PAM ¥ 0.20 g( 24 0.001 mol ) =58k
FRAA T 10 mL 5 2 40 50 50% A9 U SR B i W, A1k
1 b, PRI AGE 2 58010 8 22 3 # - Ak B il 4R AN A8 5
Ak FE B EURUOVE , LS W B R AT VR BE G
PIRG4S L3R 2 Tk 3,

R 2 AR . R HH R R IR B AR AL A FEASCR AN ] i
RAEIRAFE MG 7 5 SR FH U SRR B W A BRAICR

B T R AT AR AR S 66.39% | I ER 72.67% kS
W, 5 ARALEE PAM VA L, 78 S A 24 A 1 0T (R
WCRARE T 4.01 H 48 8, IREPRENAE K I W 23 7K fif
AR AR — 2L o f = HE G PR O ], SR
A S HA W ) SR AR, B R 21k o i K Hh Bk R
W TR PAM Z54 HLY

F2 PAM BiRAERIEFERELER
Table 2 Flotation results with PAM-containing solution

before and after treatment

WK MBI R/ % /% B/ % BT/ %
K 44.80  66.75 68.66
! e 2.81  47.23 3.05
AU By 52.39 23.52 28.29 23.86
2 100.00  43.55  100.00
KR 55.01  63.27 80.07
kR i 1.73  45.00 1.79
b OELISy =t0n 4326  18.22 18.14 2306
497 100.00  43.46  100.00
i N 47.48  66.39 72.67
waAmhER T 285 50.75 3.33
B oLy ==t0n 49.67  20.95 24.00 2320

EAYO 100.00  43.37 100.00

R3 PAM BRAERERGE R R
Table 3 Magnetic separation test results with PAM-containing

solution before and after treatment

WEHK  P=RMBR TR/ % /% B/ % TR %
it 81.67  34.08 92.52
KAk A 18.33  12.28 7.48 10.85
4% 100.00  30.08  100.00
KT 58.48  43.09 84.27
YRR ==t0n 4152 11.33 15.73 25.79

I ‘
%5 100.00 29.90 100.00

e 3 AT SR FH UK SRR S s VR Ak 3L 1 KA Ry
T 7K o SRR AR &, Al 3R A5 A 6 43.09% | [9]
R 84.27% WIAE T Fa b , 5 1 K REIEFRFRAH S
2.3 IERAIEIRIE K A IR R K3 IE T R R0

SRAEKBCH] 1 LB 30 me/L 19 5
W, HT R IK 5 g MR TG PER 5 g T
BF R ERR P 0.20 g 484k | BT 43 B 50% 1 I SRR A
VAW 10 mL A5 5 20, A FERFE] 30 min , X #5 RVA TR
PEATAREE AbBR IS A KA R TR R K L 5
o EE VR E 120 me/ L W HE MR W, >R FH B i 5141 50% 1Y
KABRENE T 10 mL LA FE 30 min, ZbBRJS A9 K AE
RGP K, IR EE A B 4 R 5,

IS 4TI SR R BRI 37 1 e 44 7 I B Ak 344
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Table 4  Flotation test results with blue liquid

before and after treatment

R =B 2R/ % /% B/ % BT ECR %
EH 4225  66.34 64.63
- 246  43.47 2.47

AU BH 5529  25.81 32.90 22.38
4% 100.00  43.37  100.00
B 40.40  66.63 63.03

WBEIR T 3.52 5135 4.23

AEFE B 56.08 24.93 3274 22.63
4% 100.00 4271 100.00
Ko 43.97  66.49 67.69

TR - 246 45.50 2.59

AEFE BH 5357 23.96  29.72 23.72
4% 100.00  43.19  100.00
Ky 47777 66.74 73.47

kR Ty 2,50 51.40 2.97

A ==tn 49.73  20.56 23.56 .70
4% 100.00  43.39  100.00
it 4671  66.30 71.76

wammEg 251 53.31 3.10 2505

A3 A EH 5078 2136  25.14 :

45 100.00  43.15  100.00

RS BERAEMNEHEREER
Table 5 Magnetic separation test results with blue liquid

before and after treatment

WREFAK FERMER R/ % W% FICR/ % 8RR %

B 56.13  43.88 81.78
KAb#E =2 43.87  12.51 18.22 25.65
5% 100.00  30.12  100.00
) it 58.48  44.12 85.82
ﬁ‘%ﬁ?gﬁm By 41.52  10.27 14.18 25.79
K 5% 100.00  30.06  100.00

H12¢ 5 AT, BRI TR E RN A BRI 1R N
WEEFHIK , FT 3RS A 44.12% [FTISCR 85.82% HAk 45
bR, S AAD R VR WO L, RS B S L3R T 0.24 H 4y
S TTSCRAR S T 4.04 H 43 a5 S KA LG RS A A

Pem 7127 Ao A MBCRER = T 0.81 A ST AL,

2.4 Ca™ AERINIS B A0 IR ST 7k X IE RIS M0
SKHE K A BB H 1 LT R 500 me/L Al

1000 mg/L 1 CaCl, %W, R Akt w111y

Na,CO, XfCaCl, ¥REATIITEAL #7843 I 1 i A B

CaCO, ULVE, i U85 IR AE e FH K A T 00, 45

R e,

F6 Ca” BRALEIEZFERIXEER
Table 6  Flotation test results with Ca” -containing solution

before and after treatment

KGR RAK TR/ % Fihi/% R/ % R/ %

, K- 53.71  64.42 80.24
Ca™ - 416 3715 3.59

52,2571:%[‘ BH 4213 1655 16.17 26.53
4% 100.00  43.12  100.00
it 46.24  66.53 71.57
Ca’ - 241 4279 240

Vomel w5135 2070 2603 23
H 100.00  42.98  100.00
Gt 67.18  52.22 80.89

lo&azg& BH 1175 23.60 6.40 .
Py R 21.07 2618 1272
H 100.00 4337 100.00
Gt 4386  66.53 67.26

| O()%‘:g/L i 3.46  49.76 3.97 140
LhT S Ra 5268 2370  28.78
4% 100.00 4339 100.00

2 6 il L, CaCl, ¥ £ Na,CO, ZbFR 5 FHF77
1, IS ARG H FE i, 500 mg/L CaCl, /KIE R 2
ACPR S BTF TR AR 518 KPR EFE AR A 24, 1 000 me/L
CaCl, /KW &AL B 5 T3k, 538 KT 2R 0
LAY BL T , FISCR IS T [

3 ZNTAE B

P B PR AR SR UK SR i Ak B K Y
PAM M ERACR BT, itk — 20 B ik R IR B4 i Ak
AR AT 2 T A B AR T K R U
5 mg/L PAM 30 mg/L ¥ .250 mg/L Ca® (L CaCl,
) S ECH 1 LB K, IR BT 432X 50% IR
FRENIAWE 30 mL A ALALEE 1 W' 4B S i 7K 43591 FH
P 3 FRG 16 FH 7K, 17 326 R 326 1 56 445 SR 43 Sl an =% 7
I 8 7R, 2R 7~8 ] UL AL K 28 R A 4
fRab B8 5 T 72 3k, AT 3R A5 5 AL 65.94% | Il i R
T1.82% IKG A, 5 oA Ak BRI K AH bE RS 8 7 4
1041 Ao, ORI R T 1.57 BAr AL, HIEK
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Table 7 Flotation test results with simulated wastewater

before and after treatment

®9 EYEKLEAIEFEKXBEER
Table 9  Flotation test results with recycled water from tailings

before and after treatment

W& RAR TR/ % L% R/ % TR %
it 52.90  61.33 74.70
i 1.36  55.44 1.74
b 21.80
AU =220 4574  22.37 23.56
5% 100.00  43.43  100.00
Vit 5512 62.16 80.01
iAY Jy S
Bl K i 1.15  42.92 1.16
5g/L . 22.63
W30 min BT 4373 18.44 18.83

ey 100.00  42.82 100.00

R PEREAR ER/% /% IR/ % TR %
it 46.23  65.53 70.25
LREOn 3.72 4539 3.92
AAb P 24.02
=t0n 50.05  22.26 25.83
5 100.00  43.12  100.00
bt 46.90  65.94 71.82
) hE 235 36.74 2.01
pOrE e 24.92
v 50.75  22.21 26.17

5% 100.00  43.06  100.00

x8 ZETFEBEKGERFHIEREER
Table 8 Magnetic separation test results with simulated wastewater

before and after treatment

RERM FERA PER% /% BIR/ % TR %
it 80.33  34.50 91.83

KAub#E =20 19.67  12.53 8.17 11.50
5% 100.00  30.18  100.00
i 56.60  45.09 84.85

AR5 By 43.40  10.50 15.15 28.25
5% 100.00  30.08  100.00

4 B KAk B

B PR S 2 R TR g 4 SR e I SR R 4
A5 T7 15 T LIRS oAb B K P A58 R, 4%
b B 7V A 1, S A AR B, 5 R R R DK
S IR, XA AT KA T A B, A BRS A K T
TEIEIOUEIES w7k b P T F5 A 77 e 1 B0 25 SR D
29, W9 nIH, R 3 Fh R 04 W SRR K
et A PEA T R AL BRI A — e R, IR BRI T
R R B, AT ARG LAY 62.16% AT 80.01% 1 T
VEXEH™, SR AT MK BT A L, R S T
0.83 T4 A, ISR/ T 5.31 1 2025 m kMR e %
AR AT A A AL BRI A O FLrb R FH IR A R M
PEAL PR S P73 , T ARAR A 65.32% | THIICR 71.16%
(B AEAE T = o 515 K TR BE S AR A H o A8 A [T
TR T 0.87 F13.43 FH4M,

AEH 53.97  61.26 76.71

REHE L i 126 55.06 161
5¢/L . 22.73

W2 ff 30 min 22 4477  20.88 21.68

5% 100.00  43.10  100.00

AEH 52.10  62.26 75.27

L] - 271 41.87 2.63
5g/L 23.16

W4 B 30 min =208 45.19  21.08 22.10

5% 100.00  43.10  100.00

N btn 51.03  62.67 74.16

o ER R g 151 42.86 1.50
0.20 ¢/L 23.13

484¥, 30 min 2220 4746 2212 24.34

5% 100.00  43.12  100.00

K 46.90  65.32 71.16
Yhr /S5 TR NSy
UCRRRMER oy 1.80  48.87 2.05

10 mL/L 24.27
404K 30 min =2 51.30  22.48 26.79

9 100.00  43.05  100.00

5 Z5iB

1) ZREFRENARAL B 54 PAM BT 525
TR, ARG 5007 66.39% | AR 72.67% ks
W A BRRCR R

2) SR BRI 3% T e X A W VR ) S
AIEER AR AT I B Ak AR AN B S, SR FH v 4k i 4 Ok
SR ENVE RO 5 A W VR S 1 A PR /KR T 4R T A BT AL
SRR G R B R R R B A A A B S K IR B
ARG AL 66.74% (IR 73.47 % WIXEH™, FEAC A 5]
K IR BEFR PR

3) % Na,CO, ZbBRJG B F Ca™ ¥ /K H T 17
BE, AT ARAS ARG 7= i, KR A 7 BE 48 b -5 77 /K I 3k
FEPRAE Y
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