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Fig. 1 XRD patterns of magnetite (a) and phlogopite (b)
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Fig. 2 Effect of dodecamine concentration on recovery of magne-
tite and phlogopite
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Fig. 3 Effect of CCES (a), CD (b) and CCMS (c) concentration on recovery of magnetite and phlogopite
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Fig. 4 Effect of pH on recovery of magnetite (a) and phlogopite (b) under the action of causticized starch

il 4 (a) W] AT, CD /R R REER D™ ISR AL K
pH =4 ~ 10 {{4%57E 95% VA I, B #£i% pH X [i] CD Xf
WG WA VR FH AR 55 5 240 9% pH <4 B BT Bl
b pH BG4S, pH > 10 I B pH 14 s ik, 2%
W] CD Xk iy 3 VR ] E 22 h 9K pH e,
CCMS fERIF , 7€ pH <4 B @20 1) MR B B
pH AYSE IR , 2409 pH >4 I @GR [ iR A
PRFEANAS R E 45~ CCMS REAE 4 il #2011 I
T, 5918 MO E I X kT i A E A, 5 CD
1 CCMS A H, CCES #£ pH =4 ~ 10 B X 4 30 il £
FH#HR ;24 pH > 10 B} CCES X k8™ 540 1 V6 Fi i 2
pH (B INTATIE 38 o bl AE =it £h UE by X 4k 40 1T i
W FZ0E AT A, CCES Xof i g i/ 11 32 B9 2% pH
HIsZ /N, 2B CCES W] fig ‘ﬁﬁzﬁ%ﬁﬁﬁkﬁz% PRI B
K 4(b) RUIBEE 3K pH B34, Wb iEMIER T & =
B [l Se e o 8 1 20 9218 I By, TR 1% N g, = Fh i fb
TERAE T 4 2B ISR R 3% pH AR {0 KA AR L EL
e AH 22 /0N, R B = P af AL E W 4T 4 2 B e R
T R Es , [RBs F  T R 5 T AR v R & AR
W R, B G W T4 a BE R . 409K pH <4 B, 4
AERMEME FFRERE B, SR+ 2k 5 HAE
JHBETTAE 4 = BE SRR 254738 pH =4 ~ 10 B,
SatFm EEM TR, T TR EE L RNH, B R
FEF T2 5 4 2o BEE ok il W B FE — 2, B 4
BRI YK pH > 10 B, 4 = B3R 1 AR
fp S (H UGBS 3% o RNH, © 3 50 IR 3+ =

W FULHE , MO+ 5 4 2o BEAH AT s ,
FECREER . LR W73 pH Xfﬁzﬂﬂﬁ
A E R R BRI 15
W HEE 4 (a) AL (b) AT TS5 pH > 10 B,
CCES 1 CD AEHIT , REBRA™ F1 4 2 B [ 3 22 SR B R
3% pH (3G I K HLAE pH = 12 B S ik, 58
B ZHEAE pH > 12 I FHERLF TARESAEAE , Fr LA 4%
W3 pH = 11,5 A5 N IR G407 P 1670 B i e £ pHL.

3.2 Zeta Hfif

B 5 ik iE M E A R0 3K pH 5 Zeta HLAZ YK
F. B 5(a) &M, CCES fEH T W REERY" Zeta HLA7 T
L E AR, RS, ST RS R R
T FELPE 25 5 B AU, X 2 40 1 A s P D 558 5 [ B
CCES a7 1IE B 3L [, + e 25 5 W BHE R 2 1T 1)
CCES F=AHEFRAER  BRAR T+ e S 00 B il i #1L
233t F CCES 43 F [Fl B & A 4 1F L f B g S AT, v
A E BT B L A X Zeta B A7 A0S T S T, B
DL RERR T 1E 25 85 1K b Zeta Ha 278 AL AH HE, CCES
YERIS Zeta H {57 48 X {E SE AR ; B & pH B3 fin, CCES
A3 R A SRR A 1 S A T, G | far K AT D
K WG Zeta HIAEZ T FRAR, (FLREARFR B A PR, @ 2ot
FLH I 5 (a) 1 pH 4 5 10 BEELkH™7E CCES F12: &5+
YEHT Zeta Hi A 22 {H AT UESZIX — . CD il CCMS fE
FH T RERR 1Y) Zeta HUALREAR, 55 FL S22 5, 00 FEL PR 34
I TR T A e S T 0 M 22 R, B DAAE



- 66 -

BRI S

2020 4

CD il CCMS IR, -+ i 5 5y Wit B Wl ke e 1
1T COMS J& F RT3k, & A KA 5L £ 19
LWL, Bt LR Zeta Bt A7 9 [ A 11 B 58 o 24 pH < 4
i, HHIF] pH R RERT™ Zeta HANLAA 22 50/1N, IS 4 3%
TET A L Sy S T B R R E B, A R Y
H* EALTERIAS Zeta HLALHYRZIRAS (5 FFAEHT; 24 pH
>4 W REE pH A9, B3 BH B 5 i B A Tk
K, AP A BE R o0 b R O F 1Y A BR R MOk,
- CO ~ | - COO — Z L A1, 1 Iy 87 £k B by Xof 35 T R A7
MR 2T S T A B LARE pH A3 I, €D .CC

10

MS S5REBR F I LA 22 5 9K UG RRA 1E K B 1
7K (CD \CCMS AEHIT Zeta HL {37 922 A AR B0 AT HIE S X —
Mo M pH =2 B, AR Zeta HLAL EF AR HT
RSE , BERRAT T S BLAE L, B LR R AT 2 T B R
(8T AR TERD | BELAS - ik S ek 1R, 5 00 2R X
VAL BEE pH B9340, B0 Zeta WO 1 IEFE O
1, FLA AL PRI, R R R 1) W A FH
MR o 2 pH > 10 I, 735 s A 6 £y ) 2 AT 96
2 JXSEIE A5 T A AR R M R T A
A S T B 9T LA R B LR R

(a)

0

8 >
T T

Zeta potential /mV

S
T

IS
S

s 6 7 8 9 10 11 12
pH

B 5 WH Zeta UL (a) MGzt Zeta BLAL(D)
Fig. 5 Zeta potential of magnetite (a) and phlogopite (b)
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Fig. 7 FTIR spectra of causticized starch (a), magnetite with causticized starch (b) and phlogopite with causticized starch (c)
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Table 1

mixed minerals

CCES dosage/(mg - L™')  Yield/%

Effect of CCES dosage on concentrates of synthetic

TFe grade/%  TFe recovery/%

50 22.98 72.29 32.91
70 37.39 65.94 48.86
90 34.95 64.56 44.71
110 30.61 68. 56 41.58

&2 CD HEX AN TIRG O RS 100

Table 2 Effect of CD dosage on concentrates of synthetic mixed

minerals
CD dosage/(mg - L™')  Yield/%  TFe grade/%  TFe recovery/%
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Effect and Mechanism of Causticized Starch on Flotation Separation of Magne-

tite and Phlogopite

WEN Quanbao, TENG Qing, YANG Zhichao® , GUO Yongjie, LIU Shengyu

School of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024, China

Abstract; In this work, the effect and mechanism of causticized starch on flotation separation of magnetite and phlogopite
minerals under dodecylamine flotation system were studied. The flotation tests of magnetite and phlogopite were carried out
with the collector of dodecylamine, and the depressants of causticized cationic etherified starch ( CCES) , causticized sodi-
um carboxymethyl starch ( CCMS) and causticized dextrin (CD). The interaction way of causticized starch with minerals
was analyzed by many methods such as single mineral flotation experiment, Zeta potential analysis, adsorption amount
measurements , infrared spectrum analysis (FTIR) , and synthetic mixed minerals flotation experiment. The results showed
that the difference of surface electrical between phlogopite and magnetite was small, resulting in a poor selectively of dode-
cylamine for two minerals. All of CCES, CD and CCMS could adsorb on the surfaces of magnetite and phlogopite. The ad-
sorption of the causticized starch on the magnetite surface was dominated by chemisorption, followed by electrostatic ad-
sorption and hydrogen bonding. However, the adsorption of causticized starche on phlogopite surface is electrostatic ad-
sorption and hydrogen bonding. The inhibitory strength of three causticized starches to magnetite followed the order of
CCES > CD > CCMS. However, the three causticized starches had poor inhibitory effect on phlogopite.

Key words: magnetite; phlogopite; flotation; dodecylamine; cation etherified starch; chemisorption
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