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Table 1 Values of several ionic hydration

energy and lattice energy

Lattice energy Hydration energy

Salt

Ton

! (kJomol™ ) ! (kJomol™ ")
LiCl 845. 17 Lit 612. 5
LiBr 799. 7 Na* 487. 8
Lil 745. 3 K* 414. 1
NaCl 774. 6 Rb* 392. 7
NaBr 741. 1 Cs* 368. 4
Nal 695. 0 F- 414. 1
KCl 707. 6 cr 271. 7
K Br 682. 4 Br~ 244. 5
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Table 2 Comparison between the calculated with Eqn. (11) and

observed formation enthaly AH

AH/ (kJ*mol™ ")

Complex salt

AH/ (kJemol™ Y

Complex salt

Observed Calculated Observed Calculated

Nil,*2NH; 176 173 CoCly*NH; 231 232
FeCl,* NH; 238 242 Znl,* NH; 174 186
AgCl* NH; 220 221 MnCl,* NH; 302 290
CdI,*6NH; 407 410 PbCly* NH3 231 227
CdBr,* NH3 221 228 LiCl*3NH; 644 645
CdI,*2NH3; 214 234 MgCl,* NH; 390 373
CdBr,*2NH; 314 322 CaCl,*NH; 457 414
CdCl,*NH; 257 269 CaCl,*2NH; 512 585
RbI*6NH; 806 861 SrCl*NH; 462 414
Inl3*2NH; 163 207 CuBr;* NH;3 220 207
SnBry* NH3 193 174 CuBr;* 10NH3 554 589
Snl,*2NH; 189 158 Fel,*2NH; 183 204
BaBr,* NH3; 424 393 M nBr,* 4H,0 789 888
LiBr*H,0 665 666 Lil*H,0 593 555
LiBr*2H,0 965 942 Lil*2H,0 895 786
LiBr*3H,0 1268 1154 Lil*3H,0 1197 962
CoCl3* 6H,0 1066 1015 NiCl,* 6H,0 1061 909

Note: 1 Value of K in Eqn. (11) is 10 for ammonia molecule and 11. 5 for water molecule;

2 Data of formation enthaly of complex salt come from reference [ 13]
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Table 3 Electronegativity value of common

= 23K Jn( AXg - AXuo)

functional group of flotation reagents

Functional Electrone Functional Electroneg

group gativity group ativity

R —SH 2. 6 (R—0CSS), 2. 9

R —0OCOSH 2. 8 R —COOH 4. 1
R —OCSSH 2. 7 R —S0,0H 4. 3
R —SCSSH 2. 6 R —CONOH 3. 8
(RO), —POSH 3.2 R —AsO (OH), 4. 3
(RO), —PSSH 3.0 R—PO (OH), 4. 3
(RO), —POOH 3. 6 R —OH 3.9
R, —NCSSH 2. 6 R —NH, 3. 7
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Table 4 Contrast between results of energy calculated by way of quantum chemistry
and by Eqn. (12)

Chalcopyrite

Pyrite

Functional group Caleulated by

Calculated by
Eq. (12) / (kJemol ') equation GPT/a. wu.

Calculated by Calculated by
Eq. (12) / (kJemol™ ') equation GPT/a. u.

R—SCSSH 165. 6
R,—NCSSH 165. 6
R—OCSSH 147. 2
R—O0COSH 128. 8
R—NHCSO—FR’ 128. 8
R—O0CSS—R’ 110. 4
(RO),PS (OR) 55. 2

2. 01 144. 9 0. 36
1. 65 144. 9 0. 28
1. 47 128. 8 0. 31
1. 13 112. 7 0. 27
1. 3 112. 7 0. 21
0. 71 96. 6 0. 17
0. 85 48. 3 0. 12

Note: Value of K is 10; Results of GPT come from reference [ 14]



595 2 W

Mt e a5 V70 245 70 o5 ] e v 5 * 355 ¢

R 5 EAFEMRIERT Y S LA E ARG
RO e 45 2R, R ai /RS0 (13) i
GiRE Yy (ERPIRSAE2. 7) YRR
T AR I B S PR AR R R B, B AR
BN, SR RO . AL (12) A
1) AE {HIEE BN T AT MLl K
IR F e KT H S AR AL 4 1 /AR e
WA AR B YR IR RE AE (64
T, WIS RAR G R A R A AE s . X
MSCHER [8] HIZE R —2, B b R AL H Ae
BEAEIL A 7R B R I, ASBERRBR 1 B 1 TR [ 4
R . U 5 K, R W B B OGS B W g
TR, 2 RE I e AE FTEE 240 B 5 1 0

RS LIETAAEA R LA 3% T A W B
Table S Adsorptive concentration of ethyk

xanthate on different mineral surface

. Dl Adsorptive Calculated
ineral (X Xg) Concentralvl(;n AE/ﬁ 1
/ (mgem™ ")  (kJ*mol ")
Fluorite 3. 0 0. 75 - 294. 4
Quartz 2.1 0. 79 - 147. 2
M alachite 1. 96 1. 39 -103. 5
Hematite 1. 70 1. 58 - 55. 2
Sphalerite 0. 90 3. 57 92
Pyrite 0. 82 4. 06 105. 8
Galena 0. 70 7. 55 128. 8
Chalcopyrite 0. 6 11. 2 147. 2

Note: 1 Concentration of ethykxanthate is 5. 0% 10™ * mol/ L,
mass of all mineral is 2 g;

2 Data of element electronegativity come from reference

[ 10], eletronegativity of group is calculated by reference

[3]

U (13) AI%, 4o 56 A At ok T
KT HI B AAYERE, dAE/dxap (KT 0, £
FNLEN Wy AR TP B, LB e RN AT ) 3R T
WP IE L, R 6 J2 T hedb e i (JEFH
TVER 4. 3) AEAS AR VR AT 4 2% 18T R R A
& AR 6 v WL e BE IR A LE AT ) 2R 1 Y
WS B SR A 2 T ) A e L, T P SR T AR
PEBREE, e SRR 7 LR T W P RO

o W P OGS 5o W B REAE 1], 25 SRR
| R R PR A AN [ ) 2 10 ) R B S R T
B LR B BE AE BT R R .

6 e BRI AN AE AN [ AR A AT SR T TR A R
Table 6 Adsorptive concentration of dodecyl
sulphonic acid sodium salt on

different mineral surface

. Polarity Adsorptiv.e Calculated
M ineral (Xp— Xp) concentrat_l(;n AE/, 1
/ (mg*m™°)  (kJemol )
Calcite 2. 86 6. 78 257. 6
Quartz 2, 2 4. 57 147. 2
Hematite 1. 7 4. 27 55. 2
Sphalerite 0. 90 3. 39 -92. 0
Pyrite 0. 82 3. 18 - 105. 8
Chacopyrite 0. 6 2. 65 - 147. 2

Note: 1 Concentration of sodium dodecyl sulphosalt is 100 mg/ L,
mass of all mineral is 2 g;

2 Eletronegativity of group is calculated by reference [ 5]
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Table 7 Wetting heat of rutile in organic

= K Jn(AXap— AXy0)  (14)

liquid of different polarization

Wetting
Organic liquid Radicals Eletronegativity heat

[ (Jom”?)
Butyl amine —NH, 3.7 0. 33
Butyl alcohol —OH 3. 9 0. 41
Butyl acid —COOH 4. 1 0. 502
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CALCULATION FOR ENERGY OF INTERACTION OF
FLOTATION REAGENT WITH MINERAL SURFACE

Chen Jianhua, Feng Qiming and Lu Yiping
Department of Mineral Processing Engineering,
Central South Unwversity of Technology, Changsha 410083, P. R. China

ABSTRACT The interaction of flotation reagent with mineral surface is not only related to bonding atom, but also re-
lated to the adjacent atom of mineral surface, radical of reagent and medium of flotation. T he energy equation of the inter-
action of reagent with mineral surface has been deduced from the model. The effects of the polarity of mineral surface,
reagent molecule and medium (water molecule) on solid affinity of reagent can be quantitatively studied by analyzing ener-
gy equation. The study results indicated that, the water molecule can affect the interaction energy of reagent radical with
mineral surface; the solid affinity of reagent is an inverse measure of the eletronegativity of group for weak polarity mineral
(such as sulfide mineral) , namely the interaction of group with mineral surface will be strengthened with the decrease of
the eletronegativity of group; the solid affinity of reagent is direct proportion to the eletronegativity of group for strong po-
larity mineral (such as oxide mineral) , namely the interaction of group with mineral surface will be strengthened with the

increase of the eletronegativity of group.

Key words flotation mineral surface function group of reagent solid affinity of reagent
(i REKR)



