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Table 1 Chemical multi-element analysis result of sample 100
(mass fraction, %)
80
Si0, AlLO; CaO Fe,0; TiO, K,O Ignition loss S
3852 59.68 0.19 026 0.10 0.17 1.04 ‘§ 60 |-
2
o
, . . 2 40f
U, TCHREE A 0.1% M AT - 3
20
1.3 RWHE
1.3.1 ikl . . s !
” 0 2 4 6 8 10

FEIEIRIGAE RK/FGC-35 RUHEAEIZ ML LT,
FFIENLE 1800 r/min. FEKIRIGEL 2.0 g LLAEATIRAY
TGRS, N30 mL L8 TOK, FIERRRIE 1P
R KA DIRRE Ao DR BET L ARIBUTT
i, T A R A R R .

Sample 2.0 g

Agitate 2 min
pH modifier 2 min

Calcium ion 2 min

Collector 2 min

Flotation 5 min

Bubble product
B FEilgiie
Fig. 1 Flowsheet of flotation test

Cell product

1.3.2  Zeta HEAZIL

# 0.074~0.150 mm RLZARFEBE 2R FE /N T Spum,
BRACFRIN 30mg T THEAR T, S0mL 3% B TR E 2,
Jil HCI 5% NaOH -f7 pH {1, ¥R IRz e i 7 i
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Anglyzer T M1 L AT Zeta A= .
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2.1 BEFERE
211 RS R R

[ 2N pH AR 7, B 5+ MR R AL
AT RS, G S5 R W 2 BrR

HilE 2w, A AR E 0 5 n 2]
8.11X10 * mol/L, ZLATAT AR S R Tt i f e T

Concentration of dodecylamine/(10™#mol-L™")

B2 kARt R R
Fig. 2 Relationship between flotation behavior of andalusite

and concentration of dodecylamine
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Fig. 3  Effect of calcium ion on flotation behavior of
andalusite
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concentration of calcium ion

Logarithmic plot of hydrolysis component
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Fig. 6 Effect of calcium ion on Zeta potential of andalusite
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Table 2 Concentration of RNH;" in andalusite interface layer

before and after adding calcium ion

pH ¢d(mol-L™h cg/co ¢'J(mol-L™h c'Je
3 457X107  1.01X107° 290X10° 6.43%x107°
4 455X10° 1.01X107% 289X107 6.40X107*
5 4.53X107 0.10 2.87X10°°  6.37X107°
6 451x107* 1.00 2.86X107°  6.34X107°
7 449X107° 9.95 2.85x 107 0.63
8  4.47X107 99.09 2.84%X10°° 6.29
9 0.445 986.39 2.82X107? 62.58
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Effect and mechanism of calcium ion on flotation of andalusite

LU Jia, GAO Hui-min, JIN Jun-xun, CEN Dui-dui, REN Zi-jie

(College of Resourceful and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Through single mineral flotation test, the effect of calcium ion on flotation system of andalusite-dodecylamine

was studied under the flotation conditions of pH=3—9. Through solution chemical analysis of calcium ion and the use of

Boltzmann theory calculating the collector ion concentration in andalusite surface, the inhibition mechanism of calcium

ion to andalusite flotation was discussed. The results show that calcium ion has a strong inhibition to andalusite when the

pH is in rage of 3—7 and inhibition of calcium ion is waning when the pH is in rage of 7-9. When the pH is in rage of 3—7,

the major component of calcium ion is the form of Ca", after adsorption in andalusite mineral surface, its surface

potential decreases, the electrostatic adsorption force of dodecylamine decreases, at this time, the RNH;" concentration in

interfacial layer is less than the RNH;" concentration inside liquid, calcium ion has a strong inhibition to andalusite.

When the pH is in rage of 7—9, the component concentration of CaOH" is lower, and the activation is not strong, only the

inhibition of Ca** component is reduced, at this time the RNH;" concentration in interfacial layer is more than the RNH;"

concentration inside liquid, the inhibition of calcium ion is waning.

Key words: calcium ion; dodecylamine; andalusite; flotation; solution chemistry
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