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Fig. 1 Crystal structure(left) and X—ray diffraction (right) of hematite
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Fig.2 Crystallographic structure and morphologies of a—Fe,O; with crystal planes (001), (012), (100), (101) and (110)
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Table 1 Values of Surface energy E,,;, number of broken bonds
and broken bonding density (D,) calculated for a—Fe,0O;

KA E./0m? WREHE WA/ W28 % & D/mm?

(001)-Fe 1.145 12 0.2196 54.65
(012) 1.056 8 02733 29.27
(100) 1.369 28 0.6923 40.44
(101) 1.306 12 02421 49.57
(110) 1.230 8 0.3997 20.01

(001)-0 0.782 9 0.2196 40.99
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Fig. 3 Hydration interface model of hematite (104) surface"”
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0.5 ns. Green—Fe; red—O; white—H) .

A1 BT ) b AR BT 4 5 3R T AFAE > ST RT>Si-O 7 Fif
AN TR M 0T A6 5, KO TR 23 43 ) W OH B HTE A
>Si—OH(U &l 5 Frm™), HFAEAFEH K pHEHALH T
& i >Si—0 . >Si—OH FI Si—OH {37 &, AN AEAE>Si

IRER FA T ) 5 1A W 24 5 A7 E AR R 1 >Fe
FI>Sify f, g FRe AR S B FRAREM. &
7, 7KV W TP PR 67 i 2 43 50l % Ak SR> Fe (OH) ™ I
>Si(OH)(E>Si0"), B 4 2% 11 24 771§ [m] 457 o503 14 AR Fp 2
gk & A AR Ak, IF S SRR R A S E . BRI, KO
4 2% 10 285 48 R 1 M B AR SR A S ), PR A

Fresh surface 2 2 8 g
() N/ e/ N\ @

/A

Adsorption of OH- and H*
Surface in water

QH OH QH OH QH OH OH OH

22777777 etz sueteee 777777777
B5 fisRmss s

Fig. 5 Sturcture model of quartz surface"




%6

FRI TGS, G5 ARERAT 5 A0 SR VA W AL 2 5 2 A I BIL A B 5 i - 123 -

B 1745 245500 AR A O R b 20 2% R R 80

L5 LRI, SRERET R A S fh A5 K L ot T 45 K A
TE ] 22 53, (EL PR 400 3 THT o7 70 8 T 2 WA B 1
o OH 4% 1k o 2 B AL A i o 32 2 A 37 i (SX—OH,
X=Fe u} Si) 144 5 K ) LAY~ 4 o 2 St 2 bR 5 2455
(AR . 45 B 715 AR | T SOR] 45 ) e 43 4 O R
HEAT NG 2R

2 FRBRERUEE % TR B HAT A AR A AL

PRERAT T A7 AE R R AL 07 6, T ae i U
T Al 2 1 B B b 2 2 R AL 5 1 . A BF
FERW, VEB KALATAEY) (IR ) | AR . 5T R
b R IF—= £ M DU I 3 2% Bk A 1 45 A 4 AR A1

OH
(o]
\O OH
o]
HO OH o}
HO OH O/

Bl 6 EHEE (L) MSCEEER (A B 2 7454

Fig. 6 Molecular structure of amylose (left) and amylopectin (right)
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Research Progress on Flotation Solution Chemistry and Mechanism of Reagents
of Hematite and Quartz

JING Maochen', AN Dengji', WANG Jizhen’

1. Changsha Research Institute of Mining and Metallurgy Co., Ltd, Changsha 410000, China;
2. College of Chemistry and Chemical Engineering, Xi'an University of Science and Technology, Xi’an 710054, China

Abstract: Quartz is commonly encountered as a gangue mineral in the separation process of hematite. Currently, effective
separation of hematite from quartz is primarily achieved using high—efficiency flotation reagents and reverse flotation
processes. The current research status of the flotation chemical mechanism of hematite and quartz is introduced in this
article from the perspectives of mineral crystal anisotropy, structure—activity relationship of flotation agents, and adsorption
mechanism of agents. The mechanism and adsorption mechanism of starch and its derivatives with iron ore, as well as the
activation mechanism of calcium ions on quartz, are expounded in this paper. The types, properties, and structure—activity
relationships of commonly used high—efficiency collectors are also listed. Finally, the development trend of theoretical
research on high—efficiency flotation agents is anticipated in this paper, in order to provide a reference for the study of
efficient separation theory and technology of hematite and quartz.
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