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Experimental Study on Reverse Flotation of Cationic Collector Based on an Industrial Waste Amine
ZHENG Yechao, ZHAO Tonglin, YI Shuang » MA Fangyuan
(School of Mining Engineering, Liaoning University of Science and Technology, Anshan, Liaoning 114000, China)

Abstract: China’s iron ore resources are increasingly depleted, and they have difficult to select characteristics such as poor, fine and
miscellaneous. The traditional anionic collector has large dosage, complex reagent system and poor activity. In order to solve this
problem, the surfactant processed by industrial waste amine (YTDB) was used as cationic collector to study the single mineral flotation
test and mineral adsorption mechanism of quartz and hematite. The results show that when dodecylamine (DDA) is used as collector,
under the conditions of pH="7 and collector dosage of 20 mg/L, the recovery rate of quartz is 78.36 % , and the recovery rate of
hematite is 12.57%. At this time, the flotation difference is the largest. When YTDB is used as collector, under the condition
of pH=7 and collector dosage of 15 mg/L, the recovery rate of quartz is 91.27% , and the recovery rate of hematite is 12.67 %.
At this time, the flotation difference is the largest. YTDB is obviously better than DDA in flotation index, and saves the dosage
of reagent to a certain extent. By testing the infrared spectrum, surface tension and Zeta potential before and after the
interaction of the agent and the mineral, it is found that YTDB adsorbed on the surface of quartz.
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Table 1 XRF test results of quartz monomineral ore %}

Si0; Al O; K:O CaO MgO TiO; Fe:O3 Cr; 05 ZrO:
96.36 2.46 0.556 0.26 0.2 0.09 0.06 0.01 0.004
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Fig.1 Analysis of the mineral properties of

quartz monomineral ore
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Table 2 XREF test results of hematite monomineral ore %

Fe; O3 SiOz Al O3 MgO SOs;  CaO  TiO: K:0 CryO3

96.84 2.17 0.34 0.23 0.18 0.12 0.057 0.036 0.027
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Fig.2 Analysis of the mineral properties of

hematite monomineral ore



ARALA,F AT - Tk E R EFHEA TR RBAR]F LA RS FF£,2025,45(3). 253

1.2 KEHE
1.2.1 FiEAE

R F— UORL % 1 058 o AR L R 9€ — i (DDA
A YTDB A3 pH A R G H = T % A
e L R AR R I e, T ) VR g A
XFD I V23EHLHEAT 76 20 45 18 F Bl 5 3K, FR L
2.00 g WA YA TEERE BRI 20 g KB+
KB LA FE R 1 900 r/min, i HE 2
min DLFEAMEAI0 K . AR S & 41 pH
FIPH 3 min, FEIMAS UG I 3 min J5 , IF 1R &)
WL P TMO AT [E]h 3 min, TEPELE AT RS B E
b ug T RRE L RS B RCR, R IR
PR R W 3 iR .

VLA

3min X pH FHEH|

3min Y B
ik

3 min

ok St Lle
B3 ByyFiilnigz

Fig.3 Flotation test procedure of monomineral ore
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mg EES A 40 mL (% % B F oK #4758+, Fm
ABCE 471 3% 19 NaOH ¥ i F1 HCL %5 W0 15 8
Hny pH ., 525 F0AE 0 A S0 ke i 21 57 2 A —

AR, AR s LA 1 500 r/min 1Y
WERE B FE 5 min, ARG FHEE 5 min, L [ JEE
WARE s b, 35 AU 2 8OT Rk, B
i a3 Yk BOE 41 .
1.2.4 R 5K S K53 A

AR R T 4 1 3h T 5k I A0 25 46 S Y
AR I AT R 5K 7 4y B . R 98 YTDB #l DDA
G390 5 A GRS RV VR TR R S
HoERENEEFRKERES L AT EEEH
(Y5 42 PR IR A 5 B K b, X 3% T 5K I AR AT 4l K
KW, S8R FA R 0 20 BRAE AR & b i
UF 1 A 0%+ 25 TR TR TR L R AT R TH 5K I, B
FE AR 3 R E BCE 1A

2 RBRERG M

2.1 [ pH T ¥ W 33 & 49 12 i 2R 9 52 1l
2.1.1 DDA X% [nl it 5 i) 52 il

Kl 4 78 T DDA FHEARR T AIE pH A AR Bk
R0 A [m] SR R e, G B R R O
DDA &} 20 mg/L, &= Hl8" K 1) pH ly 2~11,
M pH M 2 SN E] 4 B 7 5 ) SRR A, 4 sk
B M pH WK E 7 BE, 0T LLE e A
W R i, 58 T 78.36% ., pH A4 K& 9
B S s T S S Bl A T T R AT R AE 76,57 %0
PLE U pH 72 7~9 Ju N Ry dse A vl PR IX ], Y
pH=>9 I, A7 55 i) mOBCR 2R N R, 24 pH M
2 BN E) 7, SRR RLBCR ARG i sk R 22
M pH M 7 #EANE 9 i, DDA X AR I 2 A g 3
SR BT 7E pH=9 B I K 58] T 40.36% . 4
pH M 9 H8fm % 11 B 2R 2R 1Y [l s A i A1

100
80
A%

R 60f
B
=
B 40 \

20 ﬁ%\?

O r//.__.,/

2 3 4 5 6 7 8 9 10 11
pH
B 4 pH3X DDA FEERFBAEM
TRERT B R B #
Fig.4 Effect of pH on the recovery rates

of quartz and hematite in DDA flotation system
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Fig.5 Effect of pH on the recovery rates of

quartz and hematite in YITDB flotation system
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Fig.6 Effect of collector on mineral recovery rate
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Fig.7 Effect of collector dosage on the recovery rates of

quartz and hematite in DDA flotation system
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Fig.8 Effect of collector dosage on the recovery rates

of quartz and hematite in YITDB flotation system
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Fig.9 Effect of collector on mineral recovery

rates under different collector dosages
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Fig.10 Test results of YIDB infrared spectrum
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Fig.11 Infrared spectra test results of quartz
before and after YIDB adsorption
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Fig.12 Test results of surface tension of quartz treated

with different concentrations of collector

2.3.3  Zeta HLOL4THT
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AR X R ATER X YTDB 16 47 9% 22 1 W% (4T
3§ A RN



AR, F T AT b R BT KA B R AR A AR5 A .2025,45(3). 257

a0l Z’E/HYTDB

Zeta BLAL/mV

B 13 A5 YIDB U EEMIERTIE
Zeta BAIM T IF R
Fig.13 The variations of Zeta potential of quartz before

and after its interaction with YIDB and starch
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BRA A HL AL RREEE N, X R W] YTDB 558 8k K 1 A&
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Fig.14 The variations of zeta potential of hematite before

and after its interaction with YTDB and starch
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MAER . 24 pH<{6.2 Bf. AR 80745 15 /L, 78 R Bk B
5 YTDB KRR T, i A JE 8 e o5 2607 A B 58 0
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FH S5 o A 67 R 1 ) U A R DL AU A
HEA W AR T AR ek Fm e,
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minerals under different pH conditions
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