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B E BN, P, Zntt, BiY, O, Fe't, Ce 'S HEREFARAEKY. W
3 BB LIE IR . AR T I RIS, MEYSERNNREES. RFE
BRI BT RS SR RIIE LRI R .

XHRIE IO, EEIEKE Eo, BHMEER

SHES X506

MRAESBEER ZNATAESMFKBRRBAINIBESR, UEASHT
AWK WATAEEE KR LE . ETIHATENERRERNAEREERAR. &
SEMER, LRI A PMEEAR. BRI B .

TEF R — R EE R A Y T K™, B RE 5 UL U RS Y, B 7
ShATE R TR —E AR R, DSR2 KRR, AL, TR, N
KGR 7E— 2 . TRV R B R, i SUTEBRR M R SR A SR WA AN
“CRIRTEILRE” SRBRRRAE R, BN “RERIELE” (E) . EAEAES S
REBRHN—ABERTESY . AXARTEHESBETHEEANY . HILYRBR
TSR RA R RIS AL, BmEEMNEEYE, EER LR .

1 SEIRERA

(1) 52 HR. SEEHESRE (CDF)., fiSma8SES2 (ADF) RiRE R
RRiF (CAF) . HEREE L I#M?. SHESBAEFISWIKEE’Y 50 mg/L.

(2) "3Hl . o EsiERe (SLS)., mEREY (SL) A1 LC-T RIRIEM .

(3) ZMITEYH&ERESHNE . A1LRAEMAELIRAENEZEERSE
FIEZES, WEKFAKEMK S min. RUTEZHEEHE 4 h /ERELE . AER
XD-3AX-SF A7 5L (Cu $E) #H1T X-S 4618504 -

(4) BFhUTIEY A SLS METE SH0ME . & F4& R E iR 100 mL, IEATE AL
R, BIESE LS, A 25 mL i B % 1000 mg/kg (7 SLS W . H3NHE$ 30 min, A
o IR T e, KR, K ME 5 min, SN HEEEERE 4 h EREELE. B 170
SXFT M U ELL A1 (IR) 43477 .
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(5) KR AERE . IEHEIRK . CDF k ADF S A 1 L. IS EESH
H 4X10° Pa, BIANIESIKE RN 30%. ADF fASARES K14 2X 10" Pa. CAF A 30 L
ﬁﬁ%ﬁ%%ﬁﬁ%,%ﬁ*ﬁﬁmﬁﬁﬁlmLm SHEE IR 4X10* Pa.

REEERBMERTE 10. 20, 30, w(ﬁﬁ~u0%ﬁTHﬁETmi#ﬁ% R
HE K, WTREBRIFRMELGE

2 ZRE5R
2.1 EFMLESHMHEE

M X—SHERMTEHEEREAEL, EARLRAGET, BRPy " BTFHESELY. withy &8
BREL YT N ML UL S, HA NiY, Zn®t, Fe*, Bi'", Cr'7, Ce'" MU E ALY . i
¥ RBsEstE Y W RE BV . ERGERALERM, FIENRE 41 h MHEESTEMW .
2.2 BRLEWITUEX SLS HRMAE
2.2.1 ARt UREESRETFHE MY ITERN SLS #iE ML EE LI,
Ni(OH),,Pb(OH),,Bi(OH);,Zn(OH), JLE WK i SLS 5 ,SLS #9F7 A S e o] R I 30 %
. MHEAMN RIS, BIEIIFER 1. BT LA R, NI(OH),, Pb(OH),, Bi(OH),
& Zn(OH), JLiEXt SLS Ay LI (b =R A £, MEASESREFASLYN LY
IR B

# 1 SLS # & & 1L 4h o sRAL R M BT B Rl 44 89 T 1L
Tab.1 Changes of the IR bands of SLS before and after being adsorbed

on hydroxide and sulphide precipitates

ARLiE %R BRI R
Ni(OH); Zn(OH), Pb(OH); Bi(OH); NiS ZnS PbS
+SLS  +SLS  +SLS  +SLS +SLS  +SLS  +SLS
voso,wo  1220.6 1225.2° 1225.0  1228.4 1228.1  1236.9  1223.8  1227.4

B A R
Wi /em™"  SLS

VoS0t 1065.3 1080.2 1074.8  1065.9  1082.9 1062. 7 1067. 7 1066. 1

2.2.2 muiLd R SHILYITIERIM SLS #iE MWL Mg, KM NiS, ZnS #l PbS
MRt SLS J5 ., SLS 9 2 MFIERIIE A B £/ a, LR 1, HEWEKY RS .
B, A B 3 FEi (ki iE AT SLS LIk M b £ . B AT (ki WLl 3 Rk
MR E .
2.2.3 BhBRYE B TFHEEERIRUTIER AT SLS B HILL AN E IR A BR SLS AYERIE R IR
B THBRREAEFARMIEENYFRAKES, TFFRH SLS —KHAZFR
FKEEWER, AR ARG W .
2.3 EMLEHARNKBRHNEFE
/NI 5 U T O K PR SR T SR A B M DGR AT AR AR . LRSS
W, XM REAE Z R KR E R, SRR . EXafEd, HKELZE
HEREELmE 1 R .
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I ) Fig. 1 Effect of distance on surface energy of
N\ l\7,/

AL in contact with precipitating floccules

Blel

S0 iR P RN A AR E RS IR LS R A R AR R . S VI R Tl
MU AER TRIE—EMRER, &F “FRE” FRTERENZEKLZRGE
W . ATRDRS B 7E — R TE RS/ W/ 3 MR R LB RFA B . FEIA R LIV E RN
Arrhenius AR : WERNEREGYRIER, FAHERRIUFERETH Ko, 5ESE
BR UL FURL IE] KA B AL R TR B — TR B R/ NER Z MR R R . E B, F
SBERAS, #EEROEE . Hit, K5 E ZENEEERTEE.

E 1

Ki=Z; - e_Ef/RT, anf=_E . T“f‘B (@D)

Kb Z RIEHTE T, 550/ UTIEHORLRE K I R (AL PRSI TR 0 T3 R 3K
SMESBEMNESL AX. BRE, Z RREFESENNFE 2ARERNSH, X
HE, WEBITRARREXEKR . (1) KNP K @SR B A Hk E R[]
AR R, TRETFEI B AEFTERSE, M

—Et‘szC" (2)

R c HERBRE, t KRN, n ARBEHHZERY . WHRERXHEERE 3 HILEY,
H 3 FSEM, RAIHIBEFRAGHY . FEHRFETHIT: 10, 20, 30 X 40CH
KPRE, PRMOSENERERNRRRENERETFRE . BRRKBEGT &
B {t, ¢} ——XMZEIE . BXEHEX 2 KIELERBEIT . SREAAS TR KX
#TFIne~t ZMBAFELEXR . NIEAFRERSHTRYESI BLIBRYFE—R
REsHFEFE. B 2 Xa=1, BXEE

Inc=—Kit+Inc, (3)
RAF oo HIAMEEERE . NRBTRE[PESEEBFEH K, Bd (D) KB InK X 1/
TEE, REEKYME—E/R, RAKBER . THTEEEMNEIELRENA
ERWIEILEE E.
2.4 BWMTHTEY E HTERE
2.4.1 &E&BTHNK F2FHSLS ERFEM, EABEAAR (CDF) 2 BE&MHER
Bk & WIiIER E.

hydrated shell for the process of bubble
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RARFSEN ARKETRD HE-REFRX (RRKEHN) SRHEEHE E X
NEFEFMEIIIME 2 BE|HTR, BRHEXAARE . SHEERETFNRARY WA
xR &9 Ec R/AMBIE R
2.4.2 A—2ABTrRMGHLRE EALZREHT, A—SREETFH 3 HIRY
d, A8LY E B/, MBRENREAK R2) . FHEMTFEREF, UEELTE
EAATRFoEREEYN . AHEENRRETANBEE 2 FAEMRE.

2.4.3 oMM ME R2ZFIIHEMHEREFaILEWIIRA SLS fEH&H,
RRERES BT TR E

22 £EBFRERAMIEY E

Tab. 2 E:of various precipitates of metal ions - /k] * mol™!
&R CDF ADF CAF
BT g8y widy B SRLY By BB SEAY By B
Ni?* 12.52 25.62 88.97 10.76 7. 08 39.21 48. 99
Zn*t 13. 61 21.35 52.74 12.07 8. 87 20.67  39.14
Pb?t 40.04  27.81 34.67 33.78 19.36  23.06  25.45
Fe®* 13.23  54.60 44.55 11.54 8.25 58.89" 39.23
Bi** 13. 11 32.90 50.62 11.23 7.78 26.14  44.36
Cr3+ 14. 16 12. 99 9.92
Ce'? 13. 45 48. 43

ALY Ec KT RiBRERS £, BT FeS UTIEEL &M T ARMEM SLS 2 8

F SL R LC-1fESEH R R AR SE N 3T E & BRI AR FERR,
REFIFEFENER. PERZRFEERETH, PV "HILRM E BRK. ERELEY
AWM ELRBH POy ILAL eI A FETE . XRARRARYREENE E B
WRERW E & -

20404 RRHBHFFGAMME HSLS ERLEMEMERBRUDKALRREFT
KXFTRAY E FITF R 3. NR 3HBIETTUER, T <EM UL ZERME E R YER
BEES /N, ARIRBE A Er SRk
%3 BHeBANMILKE E
Tab. 3 E;of various metal sulphide precipitates /k] » mol™!
27 U5 B YIREORRY AR
Ni** Zn** Pb** Bi** Fe’*
CDF 25.62 21.35 27.81 32- 98 54. 60

ADF 28.44  21.29  25.42 40. 37 60. 41
CAF 26.14  20.67  23.06 38. 35 58. 89

KEFA

2.4.5 ARERFH R IHIEHNEERARLEHTRRABEDBELNE, &
E R TR 4 R 4R FRATEANSERNE ERARY, BERBXR. ERAH
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Tab.4 E;of various metal ions precipitates by {oaming agentes /k] « mol™!

&R SLS SL LC-1

BT g8ty vilkyn Bieih Sy By B S8LY By B

N 12.52 25.62 88. 97 9.19 21.92 51.92 7.61 15.23 32.51

Zn®t 13.61 21.35 52.74 10. 98 20. 81 32.75 8.52 13.76 27.20

Ph2* 40. 04 27. 81 34. 67 34. 88 22.43 33.97 30. 65 16.19 31.85

Fe't 13. 23 54. 60 44.55 10. 46 40. 48 15. 57 8. 21 18. 45 40. 85

Bi*t 13.11 32.98 50. 62 10. 22 23.98 40. 88 7.99 17. 85 36. 37

Cr3t 14.16 11.37 9. 06

Ce'* 13.45 48. 43 10. 62 38. 39 8. 38 34.85
2.4.6 RRGAEFX HUBARKEFRIEEBNEMR, N EAYE LT ZE
MBI RIESH . #£ 5 S HEMHESR AR MY AR SIEMMAR G <E TR
FRiBE) EdfA -

25 RATRBRRAFEMNBETE AT 7 XEE R RE AL HREY E
Tab. 5 E( of various flotation modes by foaming agentes /k] ¢ mol™!

48 CDF ADF CAF

®T SLS SL LC-1 SLS SL LC-1 SLS SL LC-1

Ni** 12.52 9.19 7.61 10.76 8.27 5. 34 7.08 5.18 3.48

Zn®" 13.61 10. 98 8.52 12. 07 9. 86 7.22 8. 87 7.01 4. 95

PbZt 10. 04 34. 88 30. 65 33.78 27.75 19. 34 19. 36 16. 45 10. 89

Fe®" 13.23 10. 46 8.21 11.54 9. 41 6. 66 8.25 6. 34 4. 36

Bi** 13.11 10. 22 7.59 11.23 9. 33 6. 21 7.78 5.95 4. 09

Crit 14. 16 11.37 9. 06 12. 99 10. 25 8. 08 9.92 8. 04 5.77

&SRB ALY MBI FRFRE, T8 E EEEITAER . X7 R aE
Wb Lk 3 TR AR IR AR R R R E ER B/, TR EERRE, B
A M URT IR
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Studies on Effective Factors of the Flotation Apparent

Activation Energy for Inorganic Precipitates
Zhu Xihai * Han Ling

Abstract The hydroxides, sulphides and phosphates precipitates of Ni**, Zn*", Pb%",
Fe®t, Bi*t, Cr’t, Ce*" are uced to investigate the effective factors of the apparent flota-
tion activation energy (E¢). The main physical and chemical factors include; the type and
form of the precipitates, the adsorbed form of the foaming agent on the precipitates,
various foaming agent and the mode of flotation. The results indicate that the E; of non-
crystal line precipitates is lower than that of the crystal line the E; of the hydroxides is
lower than that of sulphides; for the chemical adsorption of foaming agent on the precip-
itate, the E;is low; the E;of LC-I for foaming agent is the lowest among three foaming
agents (sodium lauryl surifate, sodium oleate and L.C-I agent) and E; of the cyclone-aer-
ation flotation is the lowest among three modes of flotation (conventional dissolved flota-
tion, air diffusion flotation, cyclone-aeration flotation) are used. Various inorganic
preeipitate flotation kinetic studies showed that the flotation of abovenentioned precipi-
tates could be described by an first-order reaction equation.

Keywords inoganic precipitates, flotation apparent activation energy, effective factors
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