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Abstract: The flotation behaviors of rutile in combined regent system of 100
sodium oleate (SO) and sodium benzohydroxamide (BHA) were studied % -
via pure mineral flotation test. The interactions between reagents, reagents or
and mineral as well as the effect of the reagent combination on rutile
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flotation had been investigated through several measurements, including so| = Pre-mixed before adding .
+Add!ng BHA prior to SO ~

Zeta potential, contact angle, surface tension, UV diffuse reflectance a0 |- A Adding SO prior to BHA

spectroscope, concerning the interface chemistry properties at gas—liquid I o w0 @ e am

interface and solid—liquid interface. The results indicated that the reagent ol () PH=55

addition sequence influenced rutile recovery significantly and the
combined use of reagent had a distinct positive-synergistic effect under

different pH values. The flotation recovery of rutile and synergistic effect I +Z'§l;i”;igxgde/§f;:fof§g‘gg
index followed the order: adding BHA prior to SO>pre-mixed before ol ST
adding>adding SO prior to BHA. The electron-rich double bond in SO may

interact with the electron-deficient benzene ring in BHA to form diverse
interionic/intermolecular association complexes. The amount of the

complex presented as the optimum configuration on mineral surface was critical for the synergistic effect of reagent
combination and rutile flotation behavior. The effect of reagent combination on flotation recovery rate agreed well with
that on the rutile bandgap width according to the UV diffuse reflectance spectroscope spectrum of rutile sample after
interacted with the reagent combination under various conditions.
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Fig.1 XRD pattern of rutile species
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Fig.2 Flotation behavior of rutile in various mixed reagent systems under different conditions
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Table 1 Synergistic effect indexes of reagent combination under various conditions

Synergistic effect index, |

Mass percentage of BHA/wt% Adding BHA prior to SO

Pre-mixed before adding Adding SO prior to BHA

pH=7.5 pH=9.5 pH=7.5 pH=9.5 pH=7.5 pH=9.5
0 0.00 0.00 0.00 0.00 0.00 0.00
10 0.07 0.83 0.07 0.56 0.07 0.15
20 0.14 0.87 0.14 0.70 0.13 0.28
30 0.21 0.89 0.21 0.80 0.19 0.43
40 0.27 1.06 0.30 0.95 0.25 0.69
50 0.38 1.08 0.40 0.97 0.33 1.01
60 0.48 1.07 0.43 0.93 0.39 0.83
70 0.59 1.16 0.50 0.96 0.49 071
80 0.50 0.91 0.36 073 0.29 0.59
1) 055 0.90 0.30 0.60 0.22 0.40
100 0.00 0.00 0.00 0.00 0.00 0.00

2 FEGFRMIRFM pH TE&OIARKESHEESHTELL X RWINEHE
Table 2 Fitting equations of the relationship between rutile recovery rate and combination reagent ratio
under various adding orders and pH values

Reagent scheme pH Fitting equation R? Standard deviation, SD P value
Pre-mixed before adding 75 £=92.70-0.03n+0.005n%-9.7010~°n? 1.00 1.62 <10*
9.5 £=54.40+1.49n-0.02n? 0.98 2.85 <104
Adding SO prior to BHA 75 £=92.80-0.10n+0.004n? —9.00<L0-5n® 0.99 2.43 <104
9.5 £=47.52+0.76n+0.003n%-1.13x10*n® 0.95 4.04 4.40x10*
Adding BHA prior to SO 75 £=92.31+0.36n-0.02n%+4.6104n3-3.16 <10n* 1.00 2.55 <104
9.5 £=51.90+4.12n-0.14n?+0.002n°-1.03%10°n* 0.94 5.60 7.01<104

Note: ¢ is recovery rate of rutile, n is 100>(mass percentage of BHA)
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Fig.3 Relationships between Zeta potential of rutile and reagent ratio with various adding orders under different pH values
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