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Fig. 1 XRD patterns of chalcopyrite (a) and pyrite (b)
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Table 1 Contents of main elements in chalcopyrite and pyrite
Contents/ %
Elements
Chalcopyrite Pyrite

Cu 36.02 0.015

Fe 28.62 42.75

S 33.02 49.09

Si 0.409 2.16

Al 0.315 1.14

(0] 1.5 3.91
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Fig. 2 The optimal structure of O — (2 — benzamidoethyl) carbo-
nodithioate ion(a) ,0 - (2 — acetamidoethyl) carbonodithioate ion
(b), and ethyl xanthate ion(c)ion at the level of DFT/B3LYP6
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Fig. 3 HOMO and LUMO of O — (2 - benzamidoethyl) carbon-
odithioate ion(a), O — (2 — acetamidoethyl ) carbonodithioate ion
(b), and ethylxanthogenate (¢ ) ion at the level of DFT/B3LYP6
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Table 2 Frontline orbital energy of collectors at DFT/B3LYP6 —
311G + (d) level
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N = JR Bt 2 £ 3
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Fig. 4 FTIR spectra of potassium O — (2 — acetamidoethyl) car-

bonodithioate (a) potassium O — (2 — benzamidoethyl) carbonodi-

thioate (b)
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Table 3  Assignment of the absorption peaks of acylamino xantho-
genate in FTIR spectra
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1 288 1285 C - N fyfh 4 sl g
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1041 1 040 C =S [P ga iR shig
900 1 000 C - S [ giiR s
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Fig. 5 'H NMR spectrum(a) and > C NMR spectrum(b) of po-
tassium O — (2 — acetamidoethyl) carbonodithioate
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Fig. 6 'H NMR spectrum(a) and “C NMR spectrum(b) of po-
tassium O — (2 - benzamidoethyl) carbonodithioate
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Fig. 7 Mass recovery in the flotation of pure chalcopyrite (a)

Cyipec =8mg/L)
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Fig. 8 Mass recovery in the flotation of pure chalcopyrite (a)
and pyrite (b) as a function of the collector dosage at a pulp pH of

8( Cyipe =8mg/L)
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a function of treatment time
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Fig. 11 FTIR spectra of single mineral before and after interac-

tion with collector; (a) chalcopyrite, and (b) pyrite
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Study on the Preparation of Amido Xanthate and Its Flotation Performance for
Chalcopyrite and Pyrite
ZHONG Hong, ZHANG Xiangyu, MA Xin, WANG Shuai

School of Chemistry and Chemical Engineering, Ceniral South University, Changsha 410083, Hunan, China

Abstract; Based on the molecular design theory of flotation reagents and the structural theory of odor molecules, two am-
ide xanthates—potassium potassium O — (2 — acetamidoethyl ) carbonodithioate and potassium O — (2 — benzamidoethyl )
carbonodithioate were designed and synthesized and their structure were characterized. These double ligand xanthates con-
taining amido and xanthate groups were prone to produce hydrogen bond between the molecules, and the interaction be-
tween the double ligands could weaken the orienting effect of odor molecules on the surface of the olfactory receptors,
thereby eliminating the malodor. The synthesis test showed that both potassium O — (2 — acetamidoethyl) carbonodithioate
and potassium O — (2 — benzamidoethyl) carbonodithioate had no pungent odor of traditional xanthate. The single mineral
flotation test demonstrated that the collection performance of potassium O — (2 - benzamidoethyl ) carbonodithioate was
similar to that of ethyl xanthate, but better than that of potassium O — (2 — acetamidoethyl) carbonodithioate, and the col-
lection performance of pyrite was weaker than that of ethyl xanthate and stronger than that of potassium O — (2 — acetami-
doethyl) carbonodithioate. The adsorption capacity test showed that the order of the adsorption amount of the three collec-
tors on the surface of chalcopyrite was consistent with the single mineral flotation results. The results of Zeta potential and
infrared spectroscopy further indicated that the amido xanthate collector were chemically adsorbed on the surfaces of chal-
copyrite and pyrite.
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