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Different factors on flotation separation kinetics of chalcopyrite and pyrite
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2. Jiangxi Key Laboratory of Mining Engineering, Ganzhou 341000, China)

Abstract: To judge the possibility of rapid flotation separation on chalcopyrite and pyrite, the dynamics
parameter K (flotation rate coefficient) was used as the basis. At first, through investigating the change of K
value of chalcopyrite and pyrite pure minerals under the conditions of pulp density, flotation particle size and
flotation machine speed, respectively, the dynamics mechanism and possibility of rapid flotation separation on
chalcopyrite and pyrite was interpreted to some extent. Meanwhile, to make the technology of rapid flotation
separation feasible on chalcopyrite and pyrite applicable in the industry, the dynamics characteristic of two
mixed ore in different size fraction that composed by chalcopyrite and pyrite was further investigated. 1t was
proved that flotation rate difference between chalcopyrice and pyriec could be expanded through controling
appropriate flotation conditions and then furfiued the rapid prioriey flotation of chalcopyrite
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Fig. 3 Flotation test flow chart of pure mineral
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Fig. 4 Flotation test flow chart of artificial mixed ore
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Fig. 5 Recovery and value K of chalcopyrite and pyrite
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Fig. 6 Recovery and value K of chalcopyrite and

pyrite under different particle size conditions
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Fig. 7 Recovery and value K of chalcopyrite and

pyrite under different speed conditions

*IL%LLj(HT,E’EﬂHFE’J(%L JETRREC, 5k
1 22 18] 1 3 28 38 2 I D) 722 75 Bk B /. R Ry B
BB 2 T 2 52 T 40 R () 40 P i B DTG R T B A TN
LIRS -~/ . 7N N € SR el £ S & N A ) | RE 27 ]
W, AT IN T AR IT U Y URL Y 18 B AS A
T8 ) RURL 09 A8 28053 1, AT e ) 5 245 54 43+
)l 48 AL 38 X0 ) I A R A DT 5 IR AL
Ut K Bl A BT IR 25 R U 0 B ) 1 K s R B
AR 9 6 9 I 1% 30K IR S0 R 4k 2 1 n i
A T O R BEALL Rt LEE’J??&M%EXT
?ﬁf%ﬂﬁf AR BT 0 B B R B ) o
SUR(INEBUNEDOR ALY/ ﬁlLﬁlﬁi@Tﬂ,Eﬁj—‘%%\L
Ef’:l:-tlfj? A 2 200 r/min HCE LA L.
4 HEFH, BERETAIRETREZESS
HMAOZEHR

Shy 5 A AT R A A ) R S R ) R A S
PRl 454, LB 0 5 8k 0™ 4L N TR G 0 R X
GRS R TR B J1 AT R

AR S0 AT B AR LR S T B TR
BRCR B B BOARE 1 28 E A8 (0.074~0.1 mm)
5B (0.074~0.1 mm) % 1:1 R4, alFE 2 204
" (0.045~0.074 mm) 5 ¥ £ #" (0.045~0.074 mm) %
1R A BR A R, 0K pH AR 9 &£ 47, ik
*J BXF I 30 mg/L, PRI 15 %, 17 wE WL

R 2 200 r/min WTFIESE T, XX 2 MR A0 5

BIEAT oy v 5. B 8 ik ke 1 A AR 2 14
KO BRGS0 SRR [m] S I B ) AR b A G Rl £k
19, 10 230 51 A4 3 71 27 7 B 406 15 B A 1R 1
AR 2 198 )27 il £k



114 HRerLBFtyhE 1A 2016 4 12 A
100 ¢ M9 B 10 AT, A TIRA T IKFE 1 ke
0F . 2 RRE BRI 4 4 B

. jz . R R, S T (R T LS T3 2 R S IR A
£ F " . FHHT S Wk 2 L K AR R
= et FLG A T AR 5 W 2 1 K (8250 3.12, 41
N by B9 01 3,38, 1 F K AT 27 0 7% 2
—a A 2 B HOZ A TIRGT R IR, Tt RHEIR ST Y, &
R FLAROR A0 S5 8 0 U 2 AT 2
15 20 25 30 35 40 SR | B R 5 S R B 4 PR T A e 22 ROF R
¢ /min E S5 (EL47% AT IE B E L O 0 43 S 1 T R
8 WE 1K 2MBT NHEBYT HWRREE
Fig. 8 Cumulative recovery of Cu and S 5 &
concentrate of sample 1 and sample 2

1) 1E— 5 B4 vl FE 55 BT I, AR e 1 ik

46
= i
28T K=4.64
® ik .
—~ K=1.52
= 10k
s 82T
E 64t
— 46t
2.8 e
e
[
1 )
0.1 02 04 06081 2 4 6
t /min
B9 K# 1 ZFENNEHELE

Fig. 9 Flotation kinetics asymptote of sample 1

-
-m#m yd
100} g
8.2 F
. 64r
Rz
Lo46}
=
= 28} .
1 1
0.1 0.28 0.460.640.82 1 2.8 4.6

t /min
B 10 iX#E 2 ZEs hEHEL
Fig. 10 Flotation kinetics asymptote of sample 2

INEL 8 Hha] LU Y, Bl & P % B R] 9 SE < R kL
GOR AT PR S BT o B R Ok Ry
HRLGIR A 0 S R A B AKOR S
Iﬂc FHDRURL A5 4 F A R TR T BT 1R

PEITES.

PR R HK AE (TR 1R ) BB ™ 58 e 8 1y 348 Jim i 34 K
H Y 77 S VR B 15 9ot B4R 9 7 B B B AR AN
AT A T T T RE R AR A AR R, T R
FAAE Y B2 5, BE S 0 il S ™ 1) L 0% DA AR T i 3 9
w1 2h 712 S50, S T I DR TR

2)FE—E LB N, Bl B R A 0N B
BT Y K (E (77 08 2 5 ) 4 7 B 1 I, {82 0 kL
JE 4 0.039~0.045 mm B 85187 | B ARG 1 TR L B
S N~ - RS54 T R NI OB 7/ 1A
JE S N, A R s R SURL A 5 ) 1 T 5 AR
S5 T kL B R A B 7 1 VR B R R TR AR AL R
BB TR R A AR 22 U W 3 B B R B Ak
AR S B T PR AT 3

3)FE— 5 VU P, B 2 TR kAL A 8 o
BB K (E BE Z B, R R R
2 500 r/min B, B4R O H K {8 FEA, B E BE EOE R
R, 100 B 3 14 o R e el ﬁ%’J?E&%Eﬁ%ﬁﬁfﬁ%%ﬁ

A 0 R 3 8 R Tl P 8 AL T o s AN M T
A Y PR 77
A)R T 2 TN EDRLEE BN TR 50l i 78 pH

TGRSk B TR LA B R P A AR
TR R S R, RIITR R R R K
RN K e >K s, AHDRL A PF T BB 10
7k R (K {0 4.64) AR 2508 F 358 0 1 77 i
P (K H R 3.77) B2, RIS B 4% 14 T 0] 52 B KL 4R
W 0 P O S 07 1, O B R T AR T Bk

PR I 3 4 8 Y T g
5) AL o P E S IR B TR TF
B I R 55 7 8 25 R R 9 KO 0 | B k0 78 Bl ) 2 1k
(T#% 123 1)



F7 % % 6

Bk, F.01mA e B R EF i AF A L SKRELFN 123

PRSGE AR AP B SR A M 7 025 T e V0K A 25 BR BT K
SR B R IR RS WO I

S EZ 3Lk

[1] Je ks A, ok TL B 25,45 07 XK 5 s 78 R T 5 1 & 7 b e 82 (). i 1
51,2015,24(7):44-52.

[2] VE #3673 iR I 8 95 R 45 1R A W S TR D). 4R a1,
2013(10):136-139.

[3] B M, T PRI BT T e AR LD L g R R O (). R S T
21 J1.,2015,40(4):181-182.

[4] 05 Y LB 52 S 3l FH B TFREHT ()], Hh I 1 38,2016(3):42-44.

[S] HARRIS T. Life cycle assessment of sunflower cultivation on
abandoned mine land for biodiesel production[J]. Journal of Cleaner
Production, 2016, 112(1): 182-195.

[6] =9 R 5 R A FH b 43 28 285 0 AR D —— LU BTl g )], o
[ 1 #5,2016(2):53-54.

[7] FEAE Ak SR IR 53 ] < phy B2 A8 5270 —— W VLA TR BOR S i
25 R TAENS SLR B, o - H,2016(3):29-31.

[8] 9 L 1A, 2 77,55 g S s AR Ll i L R ()] &
JE A" 111,2015(9):161-165.

(9] R HEST- X 2 4 M < % 550 1 Bl A ] 4 3,2015(5):55-56.

[10] 4% 2 i A5 g R FH 4 A2 B A2 HE AL 5[] P I+ 4 2016(2):
29-31.

[T1] R BITB0 4 SN 45 A 0 o5 R0 L I 7 3t T OF 90 6 TR (). AT 8 4
JE B 5 T H.,2014,54):77-82.

[12] 2l 5k He 40 L 2 5 1l 53 BT R A 0 48 5 T 6 T Vs e - 34 R AR
B A @4 ERE S T R,2013,4(1):62-66.

[13] AT e, A i 52 B WA 52 el IR 3R e pr[J]. o ) 1 4,20 14(6):34-35.

[14] T #E Ak 29 42 29 (% SCHEAE T & 30 3 ZOH ). b+ 3,2014(7):
23-24.

[15] 187k B, 25 4 F€, 50RO 5 IR 4 b 0 A 8 0 505 R B AR )], R
[+ H#1,2016(2):5-8.

[16] PARK E. The application of coal combustion by—products in mine
site rehabilitation[]J]. Journal of cleaner production,2014, 84(12):
761-772.

[17] FBHEDE JA A o A 22 55 bR T 45 4 0 b A 25 8545 7% 6t 7 1 F
JE—— LA mg 5UUL T O B[] BE IR RR,2009,31(4):634-640.

[18] FNEL K e A0 U W, 55 7 DX IR 37 b AR o W0 52 v ) AR A A 25 8 2 7
AR H(]. BEIRIT K 5 1151%,2012,28(8):706-713.

[19] 25 I8 75 B0 8 SCL03% L Hd i R4 2 52 B 3 B PR 37 M0 B 2 ()], 42 )
7 1,2012(12):111-115.

(L#F 114 W)

Jit b 25 S, 4 v R AT Y PR R R T B
(W RES TR/

S % 3LHk:

[1] 25558, P % 58 4 7 1 4 B 00 F 5 a0 Je (). B A0 4 T 07 e 0,
2000,37(8) :2-7.

(2] % A, TR A L. A BT U R S 8 25 R WF S HUIR). MR 5
BEHH,2012,6(2):100-103.

[3] /NG BT £ 2= gt A A5 RG] CSUBT X 35 4 6 FBE Bk 17 32
Y RE R PEAE FA)] A R R 2% 2 3 (FH AR B ,2010,41(2) :406-410.

[4] fk 3o, 2R E. WA 2 & B A BIGR8 I 5 ()], §7R
T#,2015,35(1):64-67.

[S] ERAEAR P HL LT | [ AR 45 5 53 2% i A S 7 4 3 25 3 98 F 5[],
R T ,2011,31(2) :45-48.

(6] Tk W35 5 | % ik DR R 2k 43 B BT R B FE(D). KV K
2% ,2002.

[7] M. = B 2 4 R B AR 4 0 B IR ST (D] Kb Bk
22012,

[8] M 12, B 100 V4, 958 45 ARG 07 0E 3 ) 2 B vE R 5. b
K 22417 ,2003,32(6) :694-697.

(9] Pz 25 o 10 7 i 2B op A S5 K 3 10 5 3 ) R A 1) L S 1 B HL
FR SR F AR [D). R - HOR TR %%, 2014,

[10] LAT M R W, & i A 76 42 BT 20 o d5e oK Al 36 31 A 4 a8 [l i o8 (s

FEHCR)]]. E AN R D, 1987(6): 15-21.

[ 11 7 5 24 590 1) 5 =X 5 0 0 o DG 2R M PR T (). VLG B K A
#412,1990,11(1):18-29.

[12] & ¥ AR SR A 0T e 2 01 2# B 5E (D). B VL BE TR % 2013,

[13] A i ¥ 40 5 Al A 0 0% 25 20 J 2 BIFSE[D]. B8M VL PE BT R
2008.

[14] BB A, 80 - 46 | T v A UKL IR]AH B AE 5 2008017 S (M. 1D < i)
BB R AT, 1993,

[15] CHEN F, GOMEZ CO, FINCH JA. Technical note bubble size
measurement in flotation machine[J] Minerals Engineering, 2001,
14(4): 427-432.

[16] LEOWENBERG M, DAVIS R H. Flotation rate of fine spherical
particle and droplets[]]. Chemical Engineering Science, 1994,49
(23):3923-3941.

[17] BAYAT O, UCURUM M, POOLE C. Effect of size distribution on
flotation kinetics of Turkish sphalerite[J]. Mineral Processing &
Extractive Metallurgy Imm Transactions, 2004, 113: 53-59.

[18] AGAR G E, BARRETT J J. The use of flotation rate data to
evaluate reagents[J]. Cim Bulletin, 1983, 76(851): 157-162.

[19] & v SC. I 38 MY P40 3 28 A 5 88 X 75 58 52 W) 19 #EL36 B v L WF 9 R
Kb i K 2,2001.

[20] SHERRELL I M. Development of a flotation rate equation from
first principles under turbulent flow conditions[D]. Blacksburg:

Virgimia Polytechnic Institute and State University, 2004.



