%40 % 574 Aok X F F R (B KR HAF RKR) Vol.40,No.7
2019 % 7 A Journal of Northeastern University ( Natural Science) Ju. 2019

doi: 10. 12068/j. issn. 1005 —3026.2019.07.017

B B TR U i R X R ER A 5 A Y 2 I

B OBk, e, R
(1. AR PR K TR2EBE, 307 M 110819; 2. H¥in TR S5H AR ERE SR, b5 100070)

i . SETRE R RSO R R B (HPM) SRt R IR - B et 1.2, 55 T2
FUHIEE B3¢ pH LA A 3 25 DR 20 Tl AR A B R 0 R RSCR AR 52 ) 3l 3 94 e B A2 DU EDS RE T 0
M Bl LA I A B ZEAME AN 5 7 VA AT 5 1 Wohe 5 A i s i ) TR 308 LA B 245004 T J 00 3 T
PEIEAL , 238 1 2550 S Py A i VR FHALEE. 45 R R A 2550 AT AL 10 ¢/t 57K pH 10 Bl HE% 3 954 v/ min
BIZEPETS R PR IR AT — SRRE e T 27 5 W LR B 0E T ZH8 bR AR LE RS 7 Bk [BISOR AR R 1 5. 39% . 43 m
HPM 835 J5U o ) 0k 2 LR A% S 28 S0, e s g e ALl r % i HPML 3K RE A5 95 L X B AR 2 Bk 1)
(BT, HPM X AR ™ HAT B B SRR ATV, LA R B 2 T 177 1 P A S S B IR T, A B AN

AR BHE .
X 8 iE. RNMGELN R A D8 R 2%
hE RS TD 924 XHERIRERED . A XEHS. 1005 -3026(2019)07 - 1002 -07

Effect of Modified Polyacrylamide on High Intensity Magnetic
Separation of Hematite

LI Wen-bo"*, ZHOU Li-bo' , HAN Yue-xin' , XU Hua-qiang'

(1. School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China; 2. State Key
Laboratory of Mineral Processing, Beijing 100070, China. Corresponding author: LI Wen-bo, E-mail: liwenbo@
mail. neu. edu. cn)

Abstract; Based on the theory of flocculation-separation process, effects of modified
polyacrylamide ( HPM ) dosage, pulp pH and stirring speed on high intensity magnetic separation of
fine hematite ore were investigated by modified polyacrylamide (HPM) selective agglomeration
pulp preparation-wet high intensity magnetic separation process. Scanning electron microscopy,
EDS spectroscopy, Zeta potential and infrared spectrum measurements were used to study the
micro-morphology of aggregates before and after magnetic separation and the change of surface
properties of minerals after the action of reagents. The magnetic separation experimental results
showed that, compared with the conventional high intensity magnetic separation, using selective
agglomeration-high intensity magnetic separation process, the concentrate recovery of the presence
of HPM in magnetic separation increases by 5. 39% on condition that HPM dosage is 10 g/t, pulp
pH value is 10 and stirring speed is 954 r/min. The apparent particle size of mineral particles in
raw ore increases significantly after adding HPM and the recovery of fine hematite can be
enhanced by high intensity magnetic separation with the presence of HPM. HPM can selectively
flocculate hematite, and there are electrostatic adsorption and hydrogen bond adsorption on the
surface of hematite, but there is no adsorption on the surface of quartz.
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Table 2 Particle size composition of samples
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Fig. 1 Effect of HPM dosage on iron mass fraction and
recovery of agglomeration-magnetic separation
concentrate of the fine-grained hematite ore
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Fig. 2 Effect of pulp pH on iron mass fraction and
recovery of agglomeration-magnetic separation
concentrate of the fine-grained hematite ore

2.1.3
Al
% HPM FH & 10 g/t, 53¢ pH 4 10.0,
WO R R W E N 0.2 g/mL, WY oom E
318. 31 kA/m. SR A M ik A v 4o P 5 3 ok
Y7 AR AT B A i R 1 5 i L 3 T, AR

BE 5 18X 20K A 2k A 3R A 6, i K 1



% 7

B, RBR BB RS R R0 %A 1005

Hnl DL Y B P 654 r/min B K %)
954 r/minf | B 1E RS B R B 1R 4 B0 1
(11 35.28% FHEn 5 39. 78% ) |, 42k T4 14 w488 in
(FH162.22% 4R F) 65. 10% ) 3 AkSEH KP4
BF, R A Hp AR T SR R T AR 24 T 0
I, S HUMSBERE ™ —E W BhBEs A, — 7 T fig
B AR HE HPM 7 2R 2k 3% 1 ) W B, 55 — 7 T g
% 12 v AR R SR 1) Tl AR £ (5 R kT R
FM KA | BEARH™ P ok o] 1) s 7, (145
IR UKL AE HPM (55 43 F #7622
VAL, {2 B 5 40 1 2 S ) 380, AL 1 5o 1 3
K, XM LR . 58 % &, ek
FERIIERESE 3 N 954 r/min. T HF 25 B 19 R
], 38 B P PE i s A 25 5. R XFG A
FERE TR BENLAE A S B 1 B A () o 1 ) 3
OB PSS S 7E 900 ~ 1 000 r/min 3 BBl P i 4% S
g S8

ML 3 45 30T DU H, 25 HPM F & R
10 g/t, 57 3% pH 4 10. 0, 443k 954 1/ min, #i 4%
SRR 318. 31 KA/ m W REHERG B AR 4T, U
BRI ECN 39. 78% AR IR A 65. 10% .

40 66
39} les
=
= 38} ®
° 64 &
[ 3
37} ‘ﬁ%
26l —— RRNK 63
—a— B R
35

600 700 800 900 1000 1100 1200 13060
BiPEEE Y (r-min™)
B3 HHEEIT NIRRT R AL
TEH KR E 5 BN K B W 1 22 0
Fig. 3 Effect of agitation speed on iron mass fraction
and recovery of agglomeration-magnetic
separation concentrate of the fine-grained
hematite ore
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Fig. 4 Cumulative grain size distribution curves of
mineral particles with and without adding HPM
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Table 3 Laser particle size characteristic parameters of
mineral particles with and without adding HPM
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Fig. 6 Scanning electron microscopy and EDS spectroscopy of raw ore samples without adding HPM
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Fig. 7 Scanning electron microscopy and EDS spectroscopy of high intensity magnetic concentrate with adding HPM
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Fig. 8 Scanning electron microscopy and EDS spectroscopy of high intensity magnetic concentrate without adding HPM
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