55 5 4] R 58 A No. 5
2023 4F 10 A Conservation and Utilization of Mineral Resources Oct. 2023
BEEREUTHNOBEREEWL

Al-E By BE & 03T B 555 3% 18 R i 40N T R R B
P4 17 8 R L

i %7}:}[‘\1,2,3’ é% /g: 5‘:_2,3,4’ 3/]‘5‘(‘!1%2’3, ?‘]\4%2’3, g{/‘ /3&(‘ %2,3’ ﬁifﬂ%s

INARFE TR WIR 53 TRS6E, 1A T 255000;

R R IR T 5 A TR RS, WIEE KD 410083;

PR KA I B S ) R T T ORI I B R R SRR, WM K1 410083;
IR A A A R AL TR AR L, IR #EH 4230005

Rk REFABRAR, Wil sl 310023

ARP ol

FESHES: TD923".14; TD9S4 X#kFRiIEAL: A X ELHS: 1001-0076(2023)05-0001-10
DOI: 10.13779/j.cnki.issn1001-0076.2023.05.001

E PRSI A B, ARV B | ORI, MERLE M, S SRR E R RS PR SR T .
B RN PR S S 246 0B, D58 18R - S5 8k A FL™ 400 3l i 3™ 1) S SEBR  iF SE e, ST A TE R
XFLE, 75 T AI-VERY I e PEME IS RCR s i1 Zeta MO X SFEOGHL T RERS, FUBT T AL-JER XA 7 A1 AL B i AL
o ZERERW], AV IR 5 TEN B0 13 O FIARIE O, J5l R, AR MU K e Y O, —Al—O, 54 . STALTERI X 4™
T fff A7 2977 LA R A, T LR OGS 5 i A (99 207 AR A R RICR, 5 BR WO, oz T AL TE AR 19 31.44% $2 71
2 40.51%, WSS B A B8 55 05 A0 B PR e 20 85 o 8T AT R T R A P T B B 0 5 A B3R TR, (T ) A 3 T HL o™
A AR, SN PIE PR Ca, O FHIEIE T Al-JERr il i KL P, WPt 55 07 fif A1 R BT RS 1~ O a2 2R A= W Bt i

NG5G VA S A AR R, DT R3S AT 7 A (9 3R T FLAf BCRAIE SR T, R AR PR

R AI-VERY; PR AR A VSR I PLEE

1 5%

B YR T LAY RO BT, AR TR A
FoBES AT R IR AR A
S5 ] [ 2 % 0 ] By 00 A AR Tz B B B
EREBE R AWIT L S5H M, RS gz,
[DNSRETBES [N P e i = R S ) AR YA
B A BOR 2% 5k R R, HIET
BT R Ko e B b bR B R AL [RTI,
TF VAT A7 R EE 240 A 1 A ML R B 22 i T B Y
TEA BUAR', DR TR AR KL 5 A A7 55 KA 400 18 BEL A
A P AR bR 4R TH) G BRE R 3R

ARG TFR e BT R P A S R
Az AR H R 7 g A1 (38~75 pm), il
T R TP A R T A O A T 25 R4 (Pb—BHA)

i EHA: 2023 - 04— 11

AT B S A 0™, B33 S DI ML A ] R0 4 3 A R R,
A LLSE AT R o R AR 9 DT i 4 R LR
T AR 5 Po—BHA A W) 52 7 A 38 1 07 1 1 22, 18
KT 504 B E™ 9 5 4 I B, BT R AR T S
G A BB ARG S Y B AR BRI
b, H T RIS A7 S KA R e R T AREOR | 3R
T REAL =, A 5 5 VR R A AR R R AT 3R, AT
SN TE e ) B AR B o

N TR SRS AR T A B 23 B IR R
PN AN 27 2R LA A 500 AT AL i 55 e AL
00 ) ) 2 AT ek TR R SIS R L B TR 2K A )
BHAFAEIH AR B PEZE L MIRE DA R K
A7 ity DU RFE AL 1 S e /) Ak B PR X S5 [, A7 AL
il 70 T B AR T AP YRR IS R ORI
TERI IS AT o (FLIX S il 5 300 o A R R

HEEWH: B HRPALSRMFE T ETHE (52122406); FR “+ P77 FAFFAITRITE (2022YFC2905105 ) ; 151 86 45 8 £ AR = L AL 41

Bo 4 (2022GK4056)

EE B A T AR(1993—), 3, Wi, a1 5 P2 e 250 . S 2 7= B U v 2 e S5 R FH A5 T 5
BISVES: BAO%(1982—), B, W TR, W Fw = LA R 015


https://doi.org/10.13779/j.cnki.issn1001-0076.2023.05.001

* 2 LA S AES RV

2023 4F

HREM™Y, 5 0 J5 0 S5 S AL YR Ca 1ML
SRR, DR R 2800 oM i B R e 22, MELLSE A
P10 55 Tk A 0 B4 0 8 03 7 o A G T At AT AL
i 70, e A A R RE M, X RS L £ | n i
ZERY SR, SORF T SO AL BB S T T . TETER Y
B2 BRI, R BRI O SR R A, FUA A B A
FENH 55 AR EREE A A I, [T A A R AT O vy
A5 P, A A e e P B O A SR AR OR Y
4 )8 B T A WS, W Pb-BHA i iR Al Ca—ifl
PR AT WAL =0 28, Sy 418 w8 9 326 245 700 ) S PR R SR A T — B
BTk EgmETIAeaY b, Bihi s s Tk
HE IR ™. AT 54 R B R e A B, A
JR BRAE AR R AT F1A7 S 9 73 B3, A6 S AT Tl AL T
il A T 18 0 TP A AL B R A 5 B I T b AR UL 4R

4000 @
3000 -
2000 -

1000 -
0

|\ L|I T TN VTR TRIET |
10 20 30 40 50 60 70 80

20/(°)

BT X FERATH T AE R (a— 189075 b— I A1)

1% /CPS

1

o AWFFRAESEER B, BT R T AI-TERTEL S,
HIAT T B o T A S PR RCR, BESE T %AW
FR X T A R £ T e A ) e M ) ROR S A AL

2 KRAHRI %

21 SIS

SR R A RS A0 A BRI A SE T
TIAEAR X AL AR (A K bR AS AT, 10 B R 1
FEW 238 um, J7 A WIRERE | BE AT 2 —19 um. 4ikL
R AR R 5 15304 um,
7.627 um, 2B E 80% MY KL AR 4 A & 24.446 pm,
11.092 um. Bl 1k EHA&H R 5 f# 41 1) XRD B3, H
IR RIAT YLK T 97%.

4000 b

3000 -

2000 -

1% /CPS

1000 -

SR AN

| | PN P I mi wonou
10 20 30 40 50 60 70 80

20/

Fig.1 X-ray diffraction analysis of pure minerals (a: scheelite; b: calcite)
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Fig.2 MLA color map of scheelite and calcite in actual ore
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Fig.3 Synthetic reaction of Al-starch
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Fig. 4 NPA charge distribution of starch monomolecular optimization structure (a: trans-structure; b: Cis-structure)
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Fig. 5 Optimal model of the chelation of aluminum ions and starch molecules (al ~ el—Al"—trans starch molecules; a2 ~ e2—Al"'—cis

starch molecules)
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Fig. 7 Flotation behaviors of scheelite and calcite under Pb—BHA
collector system
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Fig. 8 Effect of Al-starch with different mass ratio on scheelite
and calcite.
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Fig. 9  Flowsheet of closed—circuit experiment of Al-starch
complexes
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Fig. 10 Zeta potential of depressants (a), scheelite (b) and calcite (c)
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Fig. 11  XPS energy spectrum of reagents (a), calcite (b) and scheelite (c)
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Selective Inhibition Behavior and Mechanism of Al-starch Complex on Ultrafine
Calcite in Scheelite Flotation
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Abstract: Ultrafine calcite was closely associated with scheelite, and its small volume, light weight, and large specific
surface area resulted in difficulty inhibiting, which seriously affected the improvement of tungsten flotation index. In this
study, the molecular structure of Al—starch was studied by synthesis reaction, cluster model calculation, and infrared
spectrum analysis. The selective inhibition effect of Al—starch was revealed by flotation experiments of single mineral and
actual ore, which was also compared with the effect of caustic starch. The selective inhibition effect of Al—starch was
revealed by flotation experiments of single mineral and actual ore. The selective inhibition mechanism of Al—starch on fine
calcite was analyzed by Zeta potential and X—ray photoelectron spectroscopy. The results confirmed that AI'** was most
easily chelated with the O, and O, of the starch molecule of trans structure to form O,—AIl—Os structure with the shortest
bond length. Caustic starch could inhibit both scheelite and calcite, while Al—starch could only inhibit the flotation of
ultrafine calcite, and increased the grade of WO; in tungsten concentrate from 31.44% to 40.51% and realized the flotation
separation of scheelite from calcite. The caustic starch made the surface potential of scheelite and calcite shift negatively
through hydroxy, and also affected the surface characteristic atoms of Ca and O. Al—starch was selectively chemisorbed on
the O site of the anionic group on the surface of calcite through metal group but did not affect the surface of scheelite,
which changed the surface charge and characteristic atoms of ultrafine calcite and inhibit its flotation.

Keywords: Al-starch; flotation; ultrafine calcite; scheelite; inhibition mechanism
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