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Abstract Quantitative structure-activity relationships QSAR of 13 kinds of hydroximic acid
collectors were studied to predict the flotation selectivity of cassiterite flotation separation based on
genetic algorithm. Using fast descriptor and quantum chemical descriptor two kinds of two-
parameter models were developed i. e. Model 5 for selectivity index 1 and Model 6 for
selectivity index 2. The correlative coefficients of Model 5 and Model 6 were 0. 868 and 0. 796
with R2, of 0. 779 and 0. 590 respectively. For the two models internal reliability was validated
using the leave-one-out approach with R> =0. 785 for Model 5 and R* =0. 615 for Model 6 and
an external validation was also performed using test sets and the mean absolute deviations were
0. 137 and 1.939 respectively. The results show that Model 5 for selectivity index 1 has better
predictability and can effectively predict flotation selectivity of hydroximic acid collectors.
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Table 1  Cassiterite/fluorite flotation recovery of
hydroximitic acid collectors and two
’ selectivity indices
2g 40 mL XFGS5 -35
1 680 r/min. 30 mL /% /% 1 2
33 g/t CMC 1 65.70 3.21 0.968 20.47
2min  HCI  NaOH pH 2 86.33 16.69 0.833 5.17
100 g/t 24 g/t 2" 3 min 3 80.16 69.62 0.304 1.15
4 min. 4 94.60 58.80 0.412 1.61
5 99.00 95.12 0.049 1.04
1.2 6 84.96 25.37 0.746 3.35
Material studio7. 0 DMol” 7 85.55 19.98 0.800 4.28
GGA/PWI1 8 77.36  7.62 0.924 10.15
QSAR 9 85.28 62.74 0.373 1.36
10 80.92 46.50 0.535 1.74
11 Hys 83.74 39.33 0.607 2.13
3 200 12 81.07 9.80 0.902 8.27
5 000 0.1. 13 N- BPHA 76.47 26.74 0.733 2.86
1.3
R’ 1=1-
R;,
R 0.6 R 2=————x100% .
1 2.2 1—
Friedman LOF lack-of-fit QSAR
T LOF fast descriptor
leave- MS QSAR
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2D QSAR 2.3 1—
QSAR
QSAR
QSAR
Y= -0.119 192 446X, + 1.262329137 1
Xl
Y= —0.181 021 511X, + 0. 144 926 369X, + :
1. 473 362 621 2 4 LOF 0.043 6 R
X, 0.786 R., 0.656.
X, S SCH3 Y =3. 725 665 263 X,, —0. 008 475 008X, +
Y = —0.504 180 546X, —0. 401 712 770X, — 3.244739 149 4
0.531 322 686X,, +3. 176012899 3 Xy N Mulliken
X4 Xl9
X; Kier-Hall
X S_ssNH.
# - Mulliken 5.
C
~0.940
N Mulliken
0.246 N
2.4 1—
QSAR LOF
0.039 8 0.0449 0.069 6
2 2
R 0.649 0.780 0.852 R, OSAR ' LOF
0.525 0.623 0. 694. LLOF 070 R 0.868 R 0,779
R’ R
cv 5
2
3 R, Y = —0.209 573462 X, + 0. 422 930 582X, +
13 1. 504 663 586 5
3, 2 X,
X,;, LUMO
5
0. 893 1
Kier-Hall
- C
S_sCH3
~0.047 9.
C .
LUMO

LUMO
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2.5 2——
2 QSAR
-0.872 —-0.269. 5C
12.
LOO-CV LOF 4.688 R° 0.796 R,
2 . 0.590 6
> 1LOO-CV Y= -2.143 087 378X, +5. 619 781 325X, +
Table 2 Experimental and calculated selectivity 1 of 12.905 563 541 6
LOO-CV approach to hydroximic acid X
collectors ’
X,, LUMO
6 5
1 0. 968 0. 817 0. 151
2 0. 833 0.619 0.214
.LOO-CV 6 4
3 0.304 0.479 -0.175 )
R 0.615
4 0.412 0.333 0.079
1. 049. 6
5 0.049 0.232  -0.183
6 0. 746 0.852 -0.106 > >
7 0. 800 0.858 -0.058
8 0.924 1.081 -0.157 1.939.
9 0.373 0. 345 0.028 4 2LOO-CV
10 0.535 0.511 0. 024 Table 4 Experimental and calculated selectivity 2 of
1 H,, 0. 607 0.618 —0.011 LOO-CV approach to hydroximic acid
collectors
12 0.902 0.908 -0.006
13 BPHA 0.733 0.584 0. 149
1 5.173 4. 848 0.324
LOO-CV R 0. 785 2 1. 151 3.227 -=2.075
0.103 3 1. 609 2.458 -0.850
3 4 1.041 -0.632 1.673
5 3.349 5.935 -2.586
3 , 1 - 6 4.282  5.871 -1.589
Table 3 Experimental and calculated values of selectivity
1 for compounds in testing set 7 10.152 7.184 2.968
8 1.359 -1.603 2.962
9 1.740 1.799 -0.059
1 0.017 -0.142 -0.159
10 H205 2.129 2.733  -0.604
2 2 - 0.335 0.517  0.182
11 8.272 6.262 2.010
3 0.723 0.798  0.07
12 BPHA 2. 860 2. 847 0.012
0. 137 5 2

Table 5 Experimental and calculated values of selectivity
2 for compounds in testing set

1 0.976 -3.137 -4.113
2 2 - 1.435 3.524  2.089
0.095 3 3.159 4.948  1.789
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Fig. 1 Distribution of experimental selectivity 1 and 2 of

hydroximic acid collectors in training set
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