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Abstract

As an important vanadium-titanium magnetite resource base in China, the Panzhihua area is rich in
mineral resources, but traditional mineral processing technologies suffer from problems such as
low recovery rate, unstable concentrate grade, and persistently high reagent costs. This paper pro-
poses and designs a new type of flotation collector VTBJ-1 in a targeted manner. By designing its
molecular structure and introducing amine-based active groups and organic acid auxiliary groups,
strong adsorption and high selectivity on the surface of ilmenite are achieved. Experiments show
that the VTBJ-1 collector has a stable and degradable molecular structure, a purity of over 95%, and
excellent dispersibility in the aqueous phase. Based on the process flow, the optimal separation
conditions are determined as follows: collector dosage of 1750 g/t, pulp concentration of 58%, pH
value of 5~6 for roughing, and a gradual decrease in pH value for the cleaning section. Under these
conditions, both the recovery rate and grade of ilmenite concentrate reach the optimal level. Com-
pared with traditional collectors, VTB]J-1 significantly improves the recovery rate and grade of il-
menite concentrate by approximately 2.17% and 2.10% respectively.
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B, TRA R SO FER G2 5w ER BT IR A 508 . A ST T IR AT A — o 2 i e g
FUIABCRT MRALES™ T, FARAF A, JEmT B M A R, Jsb R HERG X HEsh 2R ph i X 4L
ERHEERD SRR W RR SR e B B ISR Lo E A2 B SRR BRIk T2, ORI & K
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SR A T B A rh e B BRERDT, SRR, RS9 IRVE = P26 1F R, SR T RISIR(BHA)MLL,
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T3 AARIE T 3BT R A ORI AN LR ORI B, RS TR R G RERS A R T I R R N2
Ras, ET R SORAE Tk A7 v (3 S A SR 3t 7 SERR . ARHTEH . BHE SR I AR B M B A
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2.1. REFENBEER S
W RERIR: BRSNS &l | (R RV EE RS &R 1 iR,

Table 1. Main chemical compositions of raw materials

=L EREENERS

T TFe TiO2 Si0s ALO3 Ca0 MgO S CoO P20s
(%) 1894  11.15 37.03 10.11 9.90 8.62 0.142 0.01 0.42

RAELR 1 AT, R TR A R LR AP 1E, BRI, BT3REU H AR oo
FAW PRI R, HA Tio, &&EICN 11.15%, SiEAR; kA FENREEESIRE:, Siv Al. Ca. Mg
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Table 2. Reagents used in the experiment
2. KA

e %4 eV
FRIERREN Na:SiFe i) 551
TR H2S04 WEER 10%
213 / LI 71
Sy / BRI
R A / 5257
TR CsHsOSK it At 24557

FARERRANCEN R FEH THHIICA T YRR 2R, WA A S BRI . s AE K
AT, SRR, PRGN 5 Has G, TSR 5 koA 1 3 85201

TR F TR R ERBEAE, USRI e 8 P A ) 3 T R o

2GRV FEAEH R RAUKI R TR S, R8N K /- BUE ita e <, A P2
BrEgik.

OGN A (G 2557)): 5B B 2470008 LU AR I B 24770 () A0 B vk

SEM RN MRS ARG, AT HE SR RS E A Y BUR B K M, R
VIRRL (U R A — 2 A B U E A (217

B FERS NREE ZAIRIR B (s R 1 RO
2.3. VIBJ-1 HBFIASHIE

F R A :

Nt &: VR G TEEE ], Ref SR RN MR € U R TR U E AL ARG, B 9RE I K
o BHUR: HBHFEE], BRGNS i e v, NS5 WRnMIGEER . BREEY: /E
NTFRIBNF, B E ORI A I A AR e T [22]

FEFR T + )\ 30%~40%, HER: 20%~30%, CLEF: 30%~40%, ZET7K: 5%~10%.

il L PR
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H#ll[23].
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BA: BRI )\ B R BRI WAL L BR A, BEEE 30 208h, TR AR A .
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Figure 1. Collector sample
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2.4. FHUGIERHLE

1) e b S AR

VTBI-1 G 2 EE e R SR HLIR, T2 B 2 W B 1 77 35 BBk e i A AR
HERAL G P P IO (-NH2) BAT N HL 7, BEAS S5 BRERN R I (168 B B (I Ti*'s Fe ) IR Il li oz B »
RAECALAE FAEAS USRI 70 2 [ R AR AR, TR — R ARSE AL 2 IR B o SR A D9 — R L
12, HFRIEIE P (-COON)REAEI IR I A A MR S, 5 BB B S T T B B, i — 2D il W) A o B
SRAZ. A I RE SR R T BRERE TR I B, G5 TG SR IS & ), BRSOk £E
R e R T A T MR A R R S R 24)

2) HKIER SR

UGN B AE R ERA R e, & U AR I (KK . VTBI-1 AL 235 (R K 32 1A (A e 2
B RTINS TR PRI, PR T 5 R Z R Bt A, 3858 1090 5 R Z IR BB 36 77
BKAE R EAS RS RIURE B 75 5 B A2t b, OF R BT B SR m [25] -

3) IR H R E

VTBJ-1 G A R IR T RE CRAFASIE IR RE, MG 07 G544 T (1 2 Dh REE AT RERS
PRUES SRR L AR E P o SR ML 2 D1 0 ol ) £ Pt ORI RE RS FE R WE 1) pHL BV B A PR B
(IR BT IE ORI 7 RS S R i 1 EAE R B O ARG E 1, D TSGR
PRV R T AR 2K

2.5, BIESLR T ZRIE

HRGIEER 600 g, TENNFRISEH, Fik T2ZRAEERWE 2 Fix[26].
1) fHkRE
MEBRTALEE: ¥ 600 g W AES 0.8 L HR/KIIN 1 Ly, KK 17 ul 24 GEEF). 0.18 g 3%
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Figure 2. Flotation process flow chart
2. FIETZRIZE
2.6. FiEITENIEIR
PRSI S S, XSRS AT VERI AT, DAMERR VAL IR BOR[27]. EE D E TR bR A4
1) BRRSH™ TiO, wbfiz: RAMCZEMTTTE, MR kEy MRS hek Bk Az, THR S &
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3. RIERSITe

M« LIRS (SE BRI RAL, G2 A ATET RN VTBI-1 PFR R [ 25700 5 B 47 52
B, X HTFR N [ 2700 S 56 15 B 0 Bl IS R BIORE B 3, (BB Z5 ) VTBI-1 AR . 165
SRS LE I L 3, VTBI-] S E L Z 4.

Table 3. Experimental results of traditional reagents

3. EGAFLWER

EH S B R % BT TiOa dh B %
1 6.78 44.61
2 6.14 45.28
3 6.39 45.15
4 6.67 45.96
> 6.66 46.12
6 6.35 45.83
7 6.78 44.38
8 6.43 44.91
9 6.98 45.17
10 6.51 45.29

Table 4. Experimental results of VTBJ-1
3 4. VIBJ-1 LWEER

DRhac BRI % ERRER TiO: S 1%
1 8.91 45.93
2 8.84 46.45
3 8.75 46.45
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4 8.66 45.98
5 8.46 46.56
6 8.53 47.12
7 8.49 46.89
8 8.67 46.61
9 8.73 47.02
10 8.68 46.84

FEXT VTBI-1 8 B4 SR 5 % G0 24570 ARV 1 SOR HEAT XS B A IR B, VTBI-1 B B S AE SRk
PRI R P R . 3. A4 SZIRBIER Y], VTBI-1 B SGRIE A R S8 261K, ARkBT [l
RAERRER S A 38 5 T AL S 287 RICR AR S A, ik — 25 Ui 8H, VTBI-1 B 84 e 245 7050 1 it
HH, FCERRR TG 2550, BRI VTBI-1 i AU ORI Re % A 8 BRI RIS A 1 S A7, A SE A
BT I R RE AL B[ 28] [29]

1) R [

FERZG7): B0 RIERAE 6.14%F 6.98% A1 5], “TFIIEIUELN 6.5% /4. (SR LFIEREL
FE AR B IS R T AR, 3 BRI IR .

VTBI-1 F 8. KB [BICR7E 8.46%%5) 8.91% 2 18], I MICRL N 8.67% /4. VIBI-1
OGRS A m 2 2.17%.

2) BAEH TiO i«

G257 ERFEW i TiOL hLTE 44.38%%F 46.12% 2 (0], P32 45.25% 47« ARG 27T =
R A T TR S AR, HIEEhECK .

VTBI-1 Hi UG BRASH™ TiO, S ALTE 45.93%%F1] 47.12%2 (8], ~“FIIEALZ18 46.55% /47, VTBI-
1B B WGRIAM S T REA A, [RIRHD 1 SEae 45 SR 003N, Rt AR 8 B RO -

3) HLEES 47

FBGRILRAT . VTBI-1 8 B4 ORI 23 S5 46 B (56 I e % B G Akt PR PE Rk 3R i, v 1k
B SRS R T SiAs 8 Ak = A, S0 T W RIBK M, 38 TIFIEREE . VTBI-1 #i B iGh
(R4 B AL A1 08 T B AR E M, D THERT IR TR RIS, B 1 TR BRI R (301

TR REVE: VTBI-1 8 B ORI PR i R R I S e B . BB S X A Bk R A ™
Wi, DT BT IAREE, IR VRS S AL. MIELZ N, ARGy B 2z, SR 2

e ER .
4. &g

1) VTBI-1 FilRIFE - L a0 sp R B PERE R 34 . FERBEDUBY BL, pH (EN 1~2 B, R0 EISCRIA 2
8.81%~8.34%, & VYBIRZIEN ThALIEH] 46.81%~47.13%. S5 RFEH], VTBI-1 HiA UG AEMs A 30w
BRI IR WS e RS O, [RIBJRD B e, BRI SRTS . 5AGmGRIAELL, VTBI-1 #7844k
FULE S S R RS B AORS A Wb A 07 T A R E RS . VTBI-1 B AL WGP i Ak 1 I e g2 i 1
2.17%, FEW SALIER T 2.1%, JEBLH AR Rk e R A B

2) BTG, i T VTBI-1 8 B ORI 1 B AV T 2550k ORI &2 1750 g/t, W 3RIREE N
58%, fHik pH {E M 5.5, FHiLE pH HZEHIFILHIE —ZVUBA AN 4~5. 3~4. 2~3. 1~2). BRI
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fik.

3) VTBI-1 B AU SAITE R PE B VR 26144, VTBI-1 RS IRIFBUONAR E IR RS, Sebrdr™
R R AR B AR A R T TR R . CESEPRI T, SRS A R I SR AR (A pH R BRI
FEEIN (] 55), AT A — DA IR ROR, SR BBk R RIS ARE ™ o, ORI T 2R E PR =
Ak

4) AEGHGR A R 13,000 70/, VTBI-1 8 R BGRIRIZR & BRAE 12,750 Jo/ml, BESuHilk
FIBEAR 10%~15%. A VTBI-1 38 RIS AT DL 25 32 MR i [, AT B ™ i = 1, O
(4 I TR G

EHEWHE

VY Il 28 H SRR 22 3 4 (F 4F 25 4) T H (2022NSFSC1021); VU I 48 EH R Bl 22 3k & (i ) 5 A
(2025ZNSFSC0375); AUk a iR ms AR )11 45 5 55 Se 36 = 55 H (2019FTSZ07) % Bl .
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