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Table 1 Main chemicals used in the test

Reagent chemical
purity Manufacturer
name formula
ammonium Analytically . . .
(NH,),50, W R VA0 A R A
sulphate pure
sodium Analytically .
) Na,$ A TR R A TR A F
sulfide pure
terpineol industrial .
' . RUH T 25700
oil products
sodium Analytically N e
Na, CO, PNEHIIPN A iacanvwill
carbonate pure
industrial
kerosene - -
products
mercaptoacetic Chemical s o R
. HSCH, COOH C KHTTREERR ARG R L
acid purity
Analyticall
MIBC Y Y -
pure

&2 MR TR

Table 2 Main equipment used in experiments

Equipment Model Manufactor

XFG hanging cell

Flotation Machine otation machine KRG IR

PH meter pHSJ —4A IRGE 1 E I
Calomel electrode Type 232 RS B R 2 E AL A BR A F
Platinum electrode Type 213 ISR A R A R

Coppermine

regulator 3'
kerosene 3’

MIBC ¥

concentrate
B 1 Ryl g i

Fig. 1 Process flowsheet of single mineral roughing test process
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Fig. 2 Effect of pH on recovery rate of concentrate

Concentrate recovery /%

(=]
[ |
e

F 2 AT, a3 pH (EAA 1 39 E) 13 B K0
WA 78 % Sz o FHEr , 76 pH o 8 B ik i KA,
IERF RS [0 R A 89. 95% , Fifi 5 7% pH 4k &2 Tt
o AEET SCR B A 2 80.2%

TEW M pH A 8 BPRE W (BN A K, I I 43¢ Hi 7
360 mV, HiIE 2 FIEl 3 45 50T A A R 3R
ATAT AE 1 3% pH BE 07 2% L 07 45 I 7E 360 = 20
mV FIFE A, R AR B S L IEsOR

95

0 809

9
88.9//."_
5-"/ \..ﬂ
\{1;1

80,
<) z’///"
u o3
L -

% 8

o
o

Concentrate recovery /%

75 T T T T T T T T

100 200 300 400 500
Pupl potential /mV

B3 A SR TSR A R

Fig. 3 Effect of slurry potential on recovery rate of concentrate
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Fig. 4 Effect of kerosene consumption on chalcopyrite flotation
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Fig. 5 Effect of MIBC consumption on chalcopyrite flotation
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Fig. 8 Relationship between pulp potential and recovery under

mercaptoacetic acid system
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Fig. 9 Effect of pH on inhibition of thioglycolic acid
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Fig. 10 Effect of pH on inhibition of thioglycolic acid with sodi-
um sulfide as pH regulator

=
=2

—a— Concentrate yield
a5 Copper recovery - 90
s~ Molybdemum recovery|
90 n >
=
° & 1% &
e
ERS g
3 2
s _
2k ™ o=
2 2
<4 =
= 0k £
5 - 5
2 2
S 65 160 B
o -~ o
60 -
st 1%
50 1 L 1 L L 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20

Reagent consumption / (107 mol-L™")

1 B SRR B SHIR 5 07 1 03 B 1 45
Fig. 11 Effect of the dosage of mercaptoacetic acid on the Cu -
Mo flotation separation

R SRR IR 1 2 1 R RN TR
B IRFHAE SR W EEE R RE Sy . & 11
NFHE L TR AR S 8 T e B R A5 R, i
11 ALRL, 6 3 4% TR B B934, s 4 A 77 52 3]
B ESEES S 7S o DN Aty el IR &S i SN 1



55 REVEEMS | 25+ B RS R B 2 B S I S LB 3 - 107 -

IS, BEFHRBS NI - ARG N TR G0 1% 170 5
RORWBEZ T, 3R W, 3k O R B AT RGF I e 4%
P, AT LSS B PR 60 73

2.5 BEHFEFHTYRELMNE

P12 e rP AR = Fh 8 R 5 i B
B AR L, R 12 AT, =R 500 g/t 1
JHETT , BERS -SRI fi 2 h 441 mV BE 2 364 mV,
WL 5 AR B Y SR VR F A AR DEC M Y
pH 24 8 Ay, HRE SCHR AT A, 4H i S L 77 36 0 2% pH
h 8 ~9 Z 1Al BLEF I AR S A H T I TR, 7R
PEHLAE 2R S T ) S 4. 55% , NI GA
F)89.82% ;AHM ML A 0.23% |, MLk 84. 88% , It
B SRR A HR PR A

raw ore 500g

Smin

A4lmV ——
NazS 500g/t

3 mv —————
2K (NH4)pSO4 500g/t
40lmV ——
>k Nax(O3 500g/t (pH~8)

364mV ——
kerosene 200g/t

290-320mV

274 mV

B 12 AR TR AL
Fig. 12 pulp potential under regulator

2.6 PLIESH

BRLAL B — SR B 58 R £ , 76 /K VR WO h A A —
FIMEAE RN A2 Eh - pH R
FFZA ALK S,

F= 3 WALEATEAK Y RO AT R R
Table 3

reaction formula and equilibrium potential equation of

sodium sulfide in water

Serial number Chemical reaction formula Equilibrium equation

H,SoHS™ +H' pH=7.02
HS™ ©H* +8° pH=13.9
SO2” +H* <> HSO; pH=1.9

S*” +4H,0 =502 +8H' +8e  Eh=0.157 —0.059pH
H,S +4H,0=S02" +10H" +8¢ Eh=0.303 —0.074pH
HS™ +4H,0=S02" +10H" +8¢ Eh=0.252 —0.066pH
H,S +4H,0 =HSO; +9H"* +8e Eh=0.289 -0.066pH

H,S=8" +2H" +2e Eh =0.230 - 0. 059pH
HS™ =S" +H' +2e Eh =0.0232 - 0. 0295pH
S =8 +2e Eh = -0.3876 —0. 059pH
S+4H,0=HSO; +7H"* +6e  Eh=0.309 -0.069pH
S+4H,0=S02" +8H" +6e  Eh=0.328 —0.0787pH
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Fig. 13 Eh - pH diagram of sodium sulfide aqueous solution
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Table 4 Eh pH relationship in chalcopyrite — sodium sulfide —

water system

Chemical reaction formula Equilibrium equation

1 CuS=Cu’" +S +2e Eh =0.594 +0.02951g" ™"
2 Cus +2H,0 = Cu(OH), +S+2H" +2e Eh =0.853 —0.059pH
3 CuFeS, +4H,0 =CuS +Fe’* +S0}” +8H" +8¢  Eh=0.256 —0.059pH
4 CuS +4H,0 = Cu®* +S0;” +8H" +8e Eh =0.340 -0.059pH

CuFeS, +7H,0 = CuS + Fe(OH), +S07™ +
Eh =0.373 -0.072pH
1H" +9e

6 CuS+6H,0=Cu(OH), +S02" +10H" +8¢  Eh=0.449 —0.0738pH

S5 5 B AL BN K B N, 8 BT - Bk
B - KA Z AL Eh - pH ® 0 & 14 FroR (8
[Cu®*]=10"°mol/L),

] 14 AT BT - GAbsl - KRR T BT
PITEZEH S° AT CuS FEFRHER . 78 pH SRR PR itk
iF, R SO FEBAR HL A T A B, W B 8 B 4 32 1 il
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Study on Flotation of Copper Molybdenumt and Mechanism Under the Low Ba-

sicity Condition
ZENG Haipeng, HUANG Hongjun

School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, Hunan, China

Abstract ; In order to explore the influence of pulp potential on flotation of copper molybdenum ore, chalcopyrite and mo-
lybdenite were used as samples to study the effects of pulp pH, flotation reagent type and consumption on pulp potential.
The results show that the optimum slurry potential is 360 mV and pH is 8. When sodium sulfide, ammonium sulfate and
sodium carbonate are mixed in 1 : 1 : 1, chalcopyrite is easier to reach the floating potential range. At the same time,
when the pulp pH is about 9, mercaptoacetic acid can well inhibit the flotation of chalcopyrite, and has a good selective
effect on molybdenite, which is conducive to the separation of the two. In the mechanism analysis, it is pointed out that
the main reason for the flotation of chalcopyrite is the formation of a large amount of CuS in the pulp at pH 8.

Key words: separation of copper molybdenum; kerosene; potential regulation
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