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Fig. 2 Flotation recovery of chalcopyrite as function of

collector dosage
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Fig. 3 UV spectra of BOPHPDT before and after reacted
with metal ions: (a) Ag’, Co™, Fe*" and Cu®'; (b) Fe’*, Ni*",
Pb*" and Zn*"
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Table 1 pH values before and after BOPHPDT reacted

with metal ions

pH value of solution

Metal ion 3 }
Before reaction After reaction
Zn*t 5.97 5.84
Co™* 6.06 5.70
Pb** 5.41 5.29
Nitt 5.88 5.85
Fe** 5.81 5.58
Fe** 3.67 3.86
Cu** 5.63 4.11
Ag’ 5.93 4.55
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Fig. 4 Contact angles of chalcopyrite before(a) and after
0.5 mmol/L BOPHPDT treatment for 2 h(b) and 6 h(c)
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Fig. 5 In situ SECM images of 250 um X250 pm area of chalcopyrite surface before treatment(a) and after BOPHPDT
treatments of 0.5 h(b) and 6 h(c)
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Fig. 6 Survey scan XPS spectra of chalcopyrite before(a)
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Table 2 Atomic concentration of elements determined by XPS
Mole fraction/%
Species
Cls N 1s Ols S2p Fe 2p Cu2p
Chalcopyrite 25.81 1.61 17.27 28.68 8.07 18.57
Chalcopyrite after BOPHPDT treatment 32.70 3.43 13.71 28.06 5.94 16.18
BOPHPDT-Cu*’ precipitate 44.20 475 5.58 5.35 6.12

(3) CuFeS,, Cu,S Cu,s

CuFeS,, Cu,S
Cu(l)

CuO, Cu(OH),
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Binding energy/eV

936
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7 Cu2p3/2. Nls. O ls. S2p XPS F&4Hlit:

Cu—N—0O——Cu
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Fig. 7 High-resolution XPS of Cu 2p3/2(a), N 1s(b), O 1s(c), S 2p(d) (chalcopyrite before(1) and after(2) BOPHPDT

treatment, and BOPHPDT-Cu®" precipitate(3))
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Table 3 XPS peak parameters and chemical states of elements for BOPHPDT-Cu®" precipitate and chalcopyrite before and

after BOPHPDT treatment

Species Elemental BE/eV FWHM/eV Percentage/% Assignment
931.85 1.25 79.37 CuFeS,, Cu,S
Cu2p 933.15 1.73 14.29 Cu,S
934.70 1.90 6.35 CuO, Cu(OH),
Chalcopyrite
161.06/162.24 0.89/0.89 35.09/17.89 Shulk
S 2p 162.10/163.28 1.79/1.79 23.16/11.58 S disulfide
163.65/164.83 1.56/1.56 8.07/4.21 Spolysulfide
931.71 1.30 59.52 CuFeS,, Cu,S
Cu2p
932.24 2.16 40.48 Cu(l)
531.66 1.49 52.83 Cu—0O
Ols
532.42 1.89 47.17 CcC—0—C
Chalcopyrite+
399.30 1.33 50.00 Cu—N
BOPHPDT N ls
399.77 1.28 50.00 C=N—O0Cu
160.84/162.02 0.88/0.88 30.86/15.43 Shulk
S2p 161.87/163.05 1.30/1.30 19.75/9.88 C—S, Sisulfide
163.22/164.40 1.77/1.77 16.05/8.02 Cu—S
Cu2p 932.27 1.41 100 BOPHPDT-Cu( I )
531.50 1.64 49.49 Cu—O
O1s
532.41 1.47 50.51 C—0—C
BOPHPDT-Cu*'
. 399.38 1.78 49.49 Cu—N
precipitate N Is
400.53 1.22 51.51 Cu—N—0O—Cu
g 162.06/163.24 1.28/1.28 33.66/16.84 C—S
2p
163.06/164.24 1.82/1.82 33.00/16.50 Cu—S

[AZPH, 15 Cu i H 5 C=N—OH &M+ 1
O Ji 7R Cu—O . [Ftk, BOPHPDT 5 ¥ 4if-
I AP NH—C=S FREFE K  Cu—N
Cu—S ##, 553 C=N—OH F#fEHIEMK Cu—0
.

3 Zhip

1) 5 — o [5] B 25 At B R B 5 1 e A 1)
BURHUSCH, B N-T %00 7 - S-[2- (5 2 A | — i
A REE(BOPHPDT), FI{E B4R 1%L R .
T S G 45 R KW : BOPHPDT X 345 (1) 7Fi%
AL T SIBX.

2) BOPHPDT 54 @& 11 MGG &
], BOPHPDT 5 Ag'. Cu” fEfefb e H], Jhtk
A H'74:; BOPHPDT 5 Fe* T RE B A 7EAL 22 /E T
EEAS Ag'. Cu”' WIS, i BOPHPDT 5 A
&R E T REAFAE AR - B/ A SECM 5K
4E KW, BOPHPDT REMK /RS AA FH, ¥
RETHA A, MR GKLE, FEERME B
T R A AR

3) XPS 4 Mt —#387%, BOPHPDT 5 Cu*™ A
GE R 7o NH—C=S Bt Cu—N Fl
Cu—S ##, 1 H@EiE C=N—0H &tk
Cu—N Ml Cu—O ##, 1% N, S Ji FH 7=, #
GReS S . MAEREME K, BOPHPDT i#id H 4



31 B 8 W

i N- TR - S-[2-(15 38 P 28 ) AU YRR SO A0 4T D S B LR

2255

F i NH—C=S Efe | 554y KM M Cu J& FIE
B Cu—N 1 Cu—S %, C=N—OH FReFIY 55
BRI Cu JRFIE K Cu—O0 .
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Flotation behavior and adsorption mechanism of
BOPHPDT to chalcopyrite

XIAO Jing-jing"*?

(1. Hunan Key Laboratory for the Design and Application of Actinide Complexes, School of Chemistry and
Chemical Engineering, University of South China, Hengyang 421001, China;
2. School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China;
3. Hunan Academy of Forestry, Changsha 410004, China)

Abstract: The flotation behavior of N-butoxypropyl-S-[2-(hydroxyimino) propyl] dithiocarbamate ester
(BOPHPDT) to chalcopyrite was investigated, the interactions between BOPHPDT and eight metal ions were
researched, and the adsorption mechanism of BOPHPDT to chalcopyrite was studied by employing micro-flotation,
contact angle, in-situ SECM, XPS. The results demonstrate that BOPHPDT exhibits superior flotation performance
for chalcopyrite in comparison with xanthate and the preferable pH values for its attachment to chalcopyrite
surfaces are from 4 to 10, and it adsorbs on chalcopyrite surface to increase its contact angle and enhance its
surface hydrophobicity. XPS further elucidates that BOPHPDT might be chemisorption to chalcopyrite surface
through its NH—C==S and C=N—0H groups to form Cu—N, Cu—S and Cu—O bonds, respectively.
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