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Effect of titanaugite on flotation behavior of ilmenite

ZHANG Guo-fan, WANG Li, FENG Qi-ming, LU Yi-ping, OU Le-ming

(School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The flotabilty of titanaugite and ilmenite and the effects of different size fractions of titanaugite on the
flotability of ilmenite were studied by flotation tests and DLVO theoretical calculations. The flotation results show that
ilmenite has good flotability, however, titanaugite has poor flotabitity, and titanaugite with the grain size bellow 10 um
has serious effect on the recovery of ilmenite. The results of DLVO theoretical calculations indicate that the total acting
energy between the titanaugite and ilmenite particles at pH 5.9 is negative, showing as attraction, which causes the
superfine titanaugite particles attach on the surface of ilmenite. At pH 8.5, because of large electrostatic repulsion energy,

the total acting energy shows as strong repulsion, thus the superfine titanaugite particles can not attach on the surface of

ilmenite.
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1.1 iR

TRIAE T BRI BRI ER ) R
CRRIR . BEERISARER 404 R A R 2R
EEK) HUE RN, RARRIK, WLk, Huikdifs o
iy . RS YIS EEREE . TRy KT
74~100 um. 38~74 um. 10~38 um 3 MRIKIRFE, L
FHiAR/ANT 74 pm (R 5k 93%(0~100 wm)ffi%k
YA FVERRE AT R GRRE . RAR/ N T 10 pm (PR 4L
WA e A B PR BREE LA o X RSl 4
BATACZE B b, A5 R 1.

12 AW

SR BT FH 2700340 9 43 B Al s 2R, )
N HRRZG MR B, pH PHEE B R AN S AN . 5
56 H K& — IR K

PP S SEAERE RN 40 mL ) XFG AU HE#
FFIENEET, VIR 25 Co RERSER PRI HE
2 g(REHFER 5 g) B TR, IINIE 2K, ikt
1 min 500 pH WEGRIHEFE 3 min, 0w
5 min, £ PHS-3C K53 pH vH5E pH {5, ik
5 min, VFIEFERICT T, V7% 5 U K& H 1
TIRCEIMET . B, THE DR,

RL1PEIRERAL A S AT R

Table 1 Chemical compositions of samples

1.3  shEAIMR

B BE k42N T 0.002 mm, BERFREE 30 mg
BB, N 50 mL (ZEIRK, F IR TRk s
AHIRI RS20, WG B384 FE 5 min J5
7E Zetaplus Zeta 53 WA IS4 ¥R 10 ¢ AT,

2 #R51HE

2.1 SREKFFNEKEELAIEM

B 1T o 5 R ERERA [RI % 55 pH IR OC R I8
M T ATLUE H, SRS, BRI I R v
PERRARLE, HATPRIX )68, 75 pH AE K 4~10 XA A 1Y
HABUF R itk o ARG, R/ T 10 pm Rk
KA AT PERE 22, 10~38 pm KR (R AR n] v bk
Bl 24 pH H KT 10 LUS, 74~100 pm $74% 1 38~74
pm KL R (RIS B pHL (B3 0y 2% R B

B 2 s kA B R A [l e 5 pH A I G &R .
M 2 AT, BRMEAT I VR AR B ZE, ATV ]
WARAE , ANAE pH AE N 4.5~7.5 DX 0] A R 7 Pk AR A8 2o
ARG, RN T 10 pm R R R A
N PER 2, 38~74 um ki IR A VR R L, 2
pH=6.28 I}, BRI (M 2 n] ik 74.93% .

Bl 3 7 kg A A7) e Rk % 4 b G R AT
BRMEAT RIS . ] 3 v, BRERAT R
M S )RR R N TDA N =T ST = I o -
BRI 1X 10 mol/L I, BREH [ ] ik
90% LA b, HAAEE AT iR H s KT
1X10* mol/L Ji7, HXHERERH [FICE R mA K. I
3 RJAL, RS2 BT A, VR e ROk
AR AR, IR — HYERRE 25%~30%
Z I, VR ZE .

Mass fraction/%

Mineral
o Ti Si Fe Ca Mg Al Na
Ilmenite 33.52 30.56 1.16 2991 0.26 3.07 0.88
Titanaugite 42.6 1.72 19.93 10.28 12.72 7.697 423 0.489
Mass fraction/%
Mineral
Mn S K Co Zn Sr Zr
Ilmenite 0.52 0.095 0.0123 0.009 9
Titanaugite 0.19 0.078 9 0.048 0.005 4 0.009 0.013 6 0.003
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Fig.1 Relationship between floatability of different sized

ilmenite and pH value
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Fig.2 Relationship between floatability of different sized

titanaugite and pH value
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Fig.3 Effect of dosage of sodium oleate on recoveries of

ilmenite and titanaugite(grain size 0—100 pm)
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Fig.4 Effect of content of titanaugite on recovery rate of

ilmenite
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Fig.5 Effect of dosage of sodium oleate on recovery of
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Fig.6 Interaction potential energy curves of titanaugite and

ilmenite
Hrr:
| T+exp(—«H)
p= h{l N exp(—KH)} ©
g = In[l - exp(-2x#)] (7

N emee, g0 N E TP LIS A HLH B 8.854 X
10°2C1 'm™!, & A HU FRIRLEX A i K KA
SR 6=78.5, M £,=6.95X 107" C 2T m "%, g, F1 ¢y
G35 R PR 2R T AL, Vs H A P R )
nm; ' i Debye KJ%, #4704 nm, RFMHEZEE,
16298 K i, T 101 B Hifig o

x1=0304/yc (nm) (8)

b e N B FARBUEE RIS, mol/Ls fBE ¢=10"mol/L,
M) x=0.104 nm™ "',

H S0 A AR TR A1 72 pH=5.9 I € 43
W=7 F1-5.8 mV, £ pH=8.5 i ¢ 4l h—35.5 Al
—37 mV. H CHEERRERG) T wo . HR(G) T
PRERER FOIR AN BLER AT AEAN ] pH 1 TR HO AR FL A
FfES AR :

1) pH=5.9 It}

E; =7.97x107°(0.98p + q) )

2) pH=8.5 i

Ep =2.5x10""7(p+q) (10)
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BRI RO R A7 2 R (9 A LA P ey
HLUNE 6 th e s, Wik pH FEIGJF0, B
RrlA R, Rk, FLANKE 6 T LURIR, Pl
FIURLAERRAE 6 1R A AR FH e KT 99 MR 1k 4% 1
T e R B FH R
233 AW PRI DLVO AH HAE

AR 7 T U S P R R[] 1A AR e
A s R, RO ENZMEAF pH
NI RAH AR RE A I

1) pH=5.9 I}

ES =—1.11x10""/H +7.97x107°(0.98p +¢)  (11)

2) pH=8.5 I}

Ep =—1.11x10"7/H +2.5x10™ (p + q) (12)

ERBRAT RN R ERORE AT SO ] (14 S AH FAF T e 1
W 6 T EL &R . 76 pH=5.9 I, PIRFERLI
AR EARFHRE ARG 7, Ui SRR ORE A A R kAT
RS RA RGN PR AEE/NT 10 nm B, W)
SRR, BA R A S . R PR T
20 nm I}, We5| iGN, B TER R kSR,
W51 &I+ 00 £E pH=8.5 I, PRk 1) A HAE
FH e B RIORE (5] 2 PR 385 K FHHE AR W5 1, M R [a] B
/NT52.5 nm I, HAERIBERIUNHER, 0k A B
KT 525 nm i, HAEFRERIAES], (HIRG] 1R
ANo HHIEAT WL, AE pH=8.5 I, TR AEAE ST 77,
T RL PR BRORE AT CE AR R AT 2 1 55 55 1 mT e MR/

MRAETELE S0 25 L, BRI 75 pH 2 4~10 [X [A]35)
HATMRGEF 0 v, MM AE pH Ky 4.5~7.5 X ]
BA—E Wizt JF 5, #ds DLVO HigthH 45,
1E pH=8.5 I, KAHIRL a6 v] BEMERL/N, AR
BREOMEA M. DR, SN RN, )
LR pH O 7.5~10 PIBRIE X R IFIE RS

3 it

1) BRERTE pH {EH N 4~10 X JA] Py #AS KL S A
ARG I AT BROFEAT L 38~74 pm REZEAE pH BN
4.5~7.5 DX IRV AR AT B IR AT 4 o il P e x A k
B IR SRR, R 54 1X 10 mol/L I,
ERERAT RN ik 90% LA b s i ] B0 BB A 1)
IR A K.

2) RAR/NT 10 pm REZR R ERME A5 LA
40%I o P BB R SURIPRA, e Bk

IRV ERREAT R R KA [ LML/

3) ARl DLVO #5458, 7F pH=5.9 I}, ¥
Ty A AORE 1] PR AR ELVE T RE O (8, R I AH R
1o TRATRE R RN A1 S5 AR R 3R T R B, (K
BAT IR BE BRI fE pH=8.5 I, TR e
JFRER, A3 A AR T REAT A aR K R 0, AR B
AANRELEARERAT EARLERGIE, PRk, nT LA RS e Ak
DX AP AR R
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