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Experimental Study on Reverse Flotation of Qidashan Iron Ore
with Novel Low-Temperature Collector

ZHENG Yechao, ZHAO Tonglin, YI Shuang, SONG Baoxu, MA Fangyuan, NAN Nan
(School of Mining Engineering, University of Science and Technology Liaoning , Anshan 114044 | Liaoning, China)

Abstract; A novel low-temperature collector was adopted in the reverse flotation of Qidashan iron ore. Based on a
reverse flotation condition test at low temperature, closed-circuit reverse flotation tests at room temperature and low
temperature, as well as the study on the mineral adsorption mechanism, it is found that under conditions including pulp
temperature at 10 °C, pH of 11.0, caustic starch as a depressor at an amount of 600 g/t, Ca0O as an activator at an
amount of 750 g/t, CH collector at an amount of 1 050 g/t, and pulp density of 30% , the reverse flotation consisting of
one stage of roughing and one stage of cleaning can produce an iron concentrate grading 68.32% Fe at 70.76% recovery ;
the closed-circuit tests by adopting a process consisting of one stage of roughing, one stage of cleaning and three stages of
scavenging at 10 °C can yield an iron concentrate grading 66.32% Fe at 85.14% recovery; while the close-circuit test at
room temperature (25 °C) results in 85.45% Fe recovery into an iron concentrate grading 67.31% Fe. Tt has proven that
CH collector can bring good flotation effect at low temperatures. Infrared spectroscopy analysis, quartz contact angle
testing and surface tension measurements indicate that CH collector has a stronger adsorption on quartz surfaces
compared to traditional anionic collector sodium oleate.
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Table 1  Analysis results of main chemical composition of sample %

TFe Sio, Ca0 MgO Al 0,

45.73 24.65 4.18 4.95 1.54
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Table 2 Mineral composition and equilibrium distribution of sample

YA TYEE(FESE) /% B/ % BRI %
Tl IR 26.21 67.12 38.47
IRGH 27.45 68.03 40.83
iR/ 7.85 72.86 12.51
BRI A 13.22 12.78 3.69
ELRE 4.84 41.34 4.37
TRBRERIN A 0.65 6.03 0.09
FaE s 17.86 — —
ale 0.94 — —
WY 0.04 46.12 0.04
HAb kA 0.94 — —
At 100.00 45.73 100.00
F3 AHEMNEARSTER
Table 3  Analysis results of particle size composition of sample
K7/ mm TR % BREDL/ % BT %
+0.074 0.96 17.00 0.25
-0.074+0.043 12.96 17.50 4.97
-0.043+0.02 71.95 52.42 82.89
-0.02+0.01 10.44 41.63 9.06
-0.01 3.69 35.51 2.83
At 100.00 45.80 100.00
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Flowchart of low temperature reverse flotation

Fig. 1
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Fig.3  Effect of causticized starch dosage on flotation indices

of iron concentrate
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Fig.4 Effect of CaO dosage on flotation indices of iron concentrate
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Fig.5 Effect of CH dosage on flotation indices of iron concentrate
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Fig.6  Flowchart of closed-circuit test
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Table 4 Results of closed-circuit tests

FHUGRIFNZE B I/ C 7Rk 728/ % B in/ % BRITR /%

BRKSWT 56.87  66.26 82.24

25 HREY 43.13 18.87 17.76

o~ W 100.00  45.82 100.00
Yok 5436 62.38 75.69

10 BRERT  45.64  23.86 2431

5 100.00  44.80 100.00

Yok 5824  67.31 85.45

25 BN 4176 15.98 14.55

- 5% 100.00  45.87 100.00
RS 5721 66.32 85.14

10 BN 42.79 15.47 14.86

50 100.00  44.56 100.00
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Fig.9 Effect of collector concentration on quartz surface tension
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