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EcbektBHOTO prioTaumoHHO oboraTsBaHe Ha KacuTepuToBWUTE PyAM € npobrem, HepelleH B CBETOBHaTa npaktika. OCHOBHa MpuynMHa 3a TOBa € HuckaTa
CENEKTMBHOCT Ha pasfensHe Ha kacuTteputa OT ckanoobpasysaluTe MuHepanu. Egun oT mbTuwata 3a  nopobpsiBaHe Ha pasfensHeTo Ha kacuteputa OT
ckanoobpasyBalyuTe MUHEPan¥ e N3Non3yBaHeTo Ha NeHoracuTeny. Hactosara cTatis e NocBETeHa MMEHHO Ha To3W npobrem.
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KoanucueHuus.

BbBEJEHVE

TpafMUMOHHO KacuTepuTLT Ce (hrioTpa C OKCUXMEPUIEH
cvbuparen B kucen gnotauuoHeH nynn /pH 2,5 - 3/. OcHoBHa
npeyka 3a epeKTUBHATA My CENEKLMS OT OCTaHaNMTE OKMCK U
cunukat € obunHoTo neHoobpasyeaHe cropen L.O. Filipov
(1997, 2000), koeTo yBnMM4a B Tpu(hpasHaTa NsHA peguua
ckanoobpasyBaluy MuHepanu. TpaguLMOHHOTO OpEHUpaHe Ha
namenHuTe Boau B TpudhasHaTa nsHa He € AOCTaTbyHO 3a [fa
OCUrypu cenekuusita Ha MuHepanute cropeq A. boteBa
(1992). 3a nopobpsiBaHe Ha BTOPWYHOTO HaboraTsBaHe B
TPUha3HUAT MeHeH CMoW Mpu NpoBedeHUTE u3crneaBaHus
cvbuparens Aeposon 22 6e u3non3yBaH B KOMOMHALMS CbC
CUIMKOHOB neHoracuten. [loTBbpaeHn 6sxa pesyntatute
nonyyeHn B /5/, 4e NpW M3NON3yBaHe Ha OKCUXMOPMIIEH
cbbupaten cbabpxaly cyndoHoBa U kapboHOBa YHKLO-
HanHu rpynu /Aeposon 22/ Hail-nooXomAwWMAT NeHoracuTen e
CUIMKOHOBUAT. B HacTosLweTo uscnegsaHe € HanpaBeH OnuT
fa Ce CbCTaBu xunotesa obscHABalla neHogenpecupallara
pons Ha CUIMKOHOBMTE NOMUMEPM.

METOOWKA HA U3CNEABAHETO

Mpw n3cneaBaHETO ca M3MNON3YBaHW CIEAHUTE METOAMKA:
onpesensHe brbia Ha oMokpsiHe §° ;
2. onpefensHe Ha Mexaya3oBOTO HanpexeHne Ha rpa-
HULWTE; Macrno-Bogda 1 Macrno-Macrio;
3. uM3mepBaHe BpeMETO 3a paspyluaBaHe W gebenuHarta Ha
NEHHWS CROW NpW ABYasHN NeHu.

M3cnedBaHnaTa ca U3BbPLLEHN BbPXY YNACT KACUTEPUT KaTto
MUHEepaneH 06p336L|,. Kato macna ca 1M3nonsysaHu: Aeposon

22, Hartpues onear, baicunon-AC 3099, Baiicunon-E,
MeHopenpecop 7800 u MeHopenpecop DNE. o xumuueH
cbcTaB  Aeposon 22 e cyndo-kapboHoBa  con
[NaO;S.C;H;.CON.C1gH27(COONa)s]. MeHogenpecopute 7800
1 DNE ca cmecy Ha kapBOHMIHN KACENMHM 11 BBIMEBOAOPOIM,
a baiicunon-E n bancunon AC3099 ca Ha cunaHoBa oCHOBa
/opraHo-CunuumMeBH cbeanHerusy/.

Mpu M3amepBaHe Ha brbna Ha oMokpsHe 8 e uanonaysaw
MeToga Ha 3axBallaHe Ha Mexypa. [1OBBbPXHOCTHOTO
HanpexeHWe € W3MEPBaHO Ype3 MeToga Ha MpbCTeHa, a
CBOWCTBaTAa Ha pAByasHuTe neHu upe3 Oapbotax C
OnpedeneHo  KOMMYeCTBO Bb3AyX Ha BOAEH CTbnb ¢
Pa3TBOPEHUS peareHT B CTbKMNEH LIMMMHABP.

PESYNTATW OT U3CIEOBAHETO

KakTo Beye Be cnomMeHaTo NOBBbPXHOCTHOTO HaMpexeHue Ha
rpaHuLuMTE BOAA-Macro u chbuparen-neHoperynatop /macno-
Macno/ e W3MepeHo no MeToAa Ha npbCTeHa. BaaumHoTO
MPOHMKBAHE Ha MacreHuTe asu egHa B Apyra € OLEHeHO
cbrnacHo /5/ no HepaBeHcTBaTa:

Op+ 0 -0g >0 (1)
0

E=
S= -0 -0 >0 (2)

KbaeTo; 0 ¢ - NOBBbPXHOCTHO HaNPEXeHUe Ha rpaHu1LaTa Boaa-
neHoobpasyeaTern,

0 ; - MOBBLPXHOCTHO HanpexXeHWe Ha rpaHuLaTa
BOAa-NEHOperyraTop;

0 gp - MOBbPXHOCTHO HanpexeHue Ha rpaHuuaTa
neHoobpasyBaTen-neHoperynarop;



E - «KoeuUMeHT Ha B3aMMHO MPOHWKBAHE Ha
neHooBpasysaTens 1 neHoperynaTopa;

S - KoedmuUMeHT Ha B3aMMOCMecBaHe /pascTunaHe/
Ha neHoobpasysaTens 1 neHoperynaropa.

V3amepeHuTe BEMMYUHM U U3YUCTIEHNTE NO TAX CTOMHOCTM Ha
E 1 S ce nokpmeart ¢ uuTupaHuTe B /5/ CTONHOCTU.

WHTepec npencTaBnsiBalle u3cnefBaHe BNMSHWETO Ha
[BaTa TuWNa MeHoperynatopu - Te3W Ha OCHoBaTa Ha
OpraHoCUIMLMEBNTE CbeAMHEHWS W Te3W Ha OcHoBaTa Ha
kapbOHOBUTE KUCEMUHM, BbPXY BUCOYMHATA HA NMEHHWS CTOWA.
[okato W npu gBaTa TUNa peareHT C yBeNnnyaBaHe Ha
KOHLieHTpauusTa UM BbB BOOHWS Pa3TBOP, MOBLPXHOCTHOTO
HanpexeHWe Ha rpanuuata macrno-soga naga, karo npu 10
mg/l gocTura HacuwaHe W Cred TOBa He Ce MPOMeEHs, TO
BMVMSIHWETO Ha [BaTa TUNa CbeANHEHUS BbPXY BUCOUMHATA Ha
MEHHUs1 CMOW e KOPEHHO pasnuyHo. pu opraHocunuumeBm
CbeAMHEHWs, BMCOYMHATA Ha MEHHWS CMoi psAsko naga C
yBenu4yaBaHe Ha KoHLeHTpauusiTa um. Mpu neHoperynatopure
Ha oOcHOBaTa Ha KapDOHOBW KUCENMWHW YBennyaBaHeTo Ha
KOHLieHTpauusTa UM nouTH He Brnsie BbPXy AebenvHaTa Ha
NeHHWs croi. TO3M MHOTO BaeH (PaKT nokasea pasnnyus B
MexaHu3mMa Ha B3aMMOAENCTBIE Ha U3nonayBaHus cubupaten
Aeposon 22 ¢ gBata TMNa CbefWHEHWs M TOBa, Ye MOBbLPX-
HOCTHOTO HampexeHue He e onpefenswmsT daktop 3a
BMMSIHWE Ha MEHOperynatopute BbPXy CTPYKTypata Ha
AByasHaTa nsHa.

[lokaTo namepBaHusTa Ha NOBBLPXHOCTHOTO HaNPEXEHNE HU
[aBaT OTfOBOP Ha BBLMPOCA 3a B3aMMOAENUCTBUETO Ha
neHoperynartopute 1 cubupatens Aepos3on 22 Ha rpaHuLaTa
BOfa-Bb3ayX, T0 brbia Ha oMokpsHe O Hu nokassa crenenTa
Ha apcopbuus Ha pasrmexaaHuTe MOBbPXHOCTHOAKTUBHM
Bewectea /[IAB/ Ha rpaHMuaTa MuHepan-TeyHa dasa.
bronbT  Ha  omokpsHe Oe  u3mepeH npu pH 2,5
[TpaguumonHoTo cnope R. P. Allen and C. J. Vial (1988) pH
3a (rnoTaums Ha KacuTepuT C OKCUXMOPUNHWU cbbupatenw/,
Npy W3nonayBaHe Ha NMPUpOLEH KacuTeputoB kpuctan. Cneg
BCAKO W3MepBaHe NOBbpPXHOCTTa Oe OCBEXaBaHa 4pe3
WNgoBaHE C XPOMOB OKAC M [eCeTKpaTHO MpOMMBaHE C
AectunupaHa sofa. Mpu koHUeHTpauus 65 mg /| Ha Aeposon
22, brbITbT Ha OMOKpsiHe 8 focCTMra MakcumanHa CTOMHOCT
ot 71,5°. [lobaBkaTa Ha OpraHOCUNMLMEBIUTE MEHOPErynaTopu
He BNusie Ha brbna 8 | mokato npu TesM Ha ocHosaTa Ha
kapboHoBUTE KuCenuHW Toi HapacTBa Ao 80°. Toa nokasea,
ye OpraHOCUNMNLMEBMTE ChEOMHEHUS He Ce agcopbupaT BbpXy
MWHEpanHata NOBbPXHOCT, A0KaTo npu  kapboHoBuTE
KMCEMNUHN 1 BLINEBOAOPOAMTE HacTbNBa afcopbuus.

OBCBHXIOAHE HA NMONYYEHUTE PE3YNTATU N N3BOAN

OT Taka monyyeHuTe pes3ynTaT MoraT Aa Ce HanpaBsT
CNefHNTE OCHOBHM M3BOAA, OTHOCHO CHHEprM3Ma MeXmy
OKCUXWMOPUIHUTE CbOMpaTenu W W3NON3yBaHUTe peareHTn
neHoperynaropu:

1. TleHoperynupallaTa pons Ha peareHTUTe ce onpeaens ot

CTpyKTypaTa Ha  OKCuxwuapunius — cbbupaten w

neHoperynatopa. OKCMXxwapunHUAT — cbbupaten  kaTo

cunHo MAB, ocBeH Ha rpaHuLaTa MuHepar-Boaa, akTUBHO
agcopbupa W Ha rpaHMuata  Bb3gyx-Boga. Korato
W3MonayBaHUAT NeHoperynaTop, agcopbupaly ce CbLo Ha
rpaHuLaTa TeYHO-Bb3AyX, 0bpasyBa CbC Cbbupatens
acounatiBHM TPYNW, KaTo paskbCBa Bpb3KaTa Mexay
MOnNeKynuTe Ha cbbuparens, TOW akTUBHO LEeNCTBYBA KaTo
neHofenpecop. B T03u cnyyait Bb3AyLUHATE MEXYPH NECHO
koanucumupat M ce paspylwasat. Korato uanonsyBaHusT
neHoperynaTop CBbp3Ba MOMeKynuTe Ha cbbupatens B
HenpekbCcHaTa Bepura, naHaTta ce crabunuavpa 1 To3u
peareHT He [eNCTBYBa KaTo NeHo4enpecop.

2. Cuobupatenst Aeposon 22 uma CrnegHus CTPYKTYpeH
crpoex [1]:

CH, — COONa

CH — COONa

CH, — CON

C18H27

Na0,S — CH — COONa
[1]

lMeHopenpecopuTe NpeAcTaBnsABaLLY NONMCUIMKOHW UMaT
cnegHus cTpoex [2]:

R R R
0 0
OSigodSioonsid
O O O
R R R [2]
MeHomenpecopute uarpafeHn Ha Gasa

BMCOKOMOSEKYNSIPHM  KapbOHOBM KkucenmHn ca ¢ oblwara
topmyna [3]:

0
(]
RO CO OH [3]

Taka kapboHoBuTe kucenmun npu pH 2,5 cBbp3BaT B
HenpekbCHaTU  acouuat  4pe3  BOLOPOAHM  BPbH3KU
MonekynuTe Ha kapboHo-cyndoHatute. CunukoHuTe obpaTHo-
pasfensT Monekynute Ha KapboHo-cyndoHatMTE U !
BTbPASBAT BEPOSITHO MO CMIEAHUS MEXAHU3BM:



CH, -COONa
CH - cooNa
CH, - CON
C18H27
)
]
-§i—o—sli— 0,30-CH-COCNa
R R

BrBbpAsBaHeTo Ha cbbupaTens abcopbupaH Ha rpanuuaTta
TEYHO-Ta3 BOAW [0 FIECHO paspyllaBaHe Ha NaMenHuTe
MPOCIONKN MeXAy Bb3AYLLHATE MEXypW, KOanuCLeHUmMATa Ha
nocregH1Te W paspyluaBaHe Ha nsaHaTa.

3. To-necHOTO OTAeNsHe Ha namenHata TEYHOCT B
TpuchasHata nsHa, BoAuM Ao NofobpsiBaHe CenekTUBHOCTTA
Ha (prioTaumsiTa Ha OKCMaa C OKCUXWAPUIHK chbupaTenu.

4. TMpn obpasyBaHeTo Ha TpU(pasHMs MepUMETbP Ha
OMOKPSiHE ~ Hal-BeposiTHO ~ aacopbupanus ce  BbpXY
MWHEpanHaTa NOBbPXHOCT MEHOperynaTop npunib3ea no
MOBLPXHOCTTA HAa Mexypa M C ToBa [OMbAHUTENHO
crabunusmpa naHata.

5. WsnonsyBaHuTe 3a  neHOCTAbMNM3aTOPU  XUMMYHM
CbeAMHEHNSs TpsAOBA Aa OTFOBAPSIT Ha CIEAHUTE KPUTEPUM:

e [a CryXaT 3a CBbP3BALLO 3BEHO MEXAY MONEKynuTe Ha
cvbupatens;

* [aHe ce agcopbupat Ha rpaHuLaTa Te4HO-MUHEpan;

e CTOMHOCTTa Ha KoeduumMeHTa R He okasBa CbLUECTBEHO
3HaueHWe BbPXY AECTBMETO Ha NEHOAENPECOpUTE.

OT CBLLECTBEHO 3HAYEHNE 3a JENCTBIETO Ha AENPEcopuTe e
CTOMHOCTTa Ha koeduumeHTa S.
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RESEARCH WORK OF THE FOAM REGULATION MECHANISM IN FLOATATION OF
CASSITERITE WITH OXYHYDRILLIC COLLECTORS
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ABSTRACT
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Effective floatation dressing of cassiterite ore is yet an unsolved problem in the world practice. The main reason for it lies in the low selectivity of division of the
cassiterite ore from the rock forming minerals. One of the ways to improve the division of casseterite from the rock forming minerals is the use of froth extinguishers.

This article is devoted namely to this problem.

KEY WORDS: Froth regulators, froth extinguishers, slime waters, two-phase and three- phase froth, surface active substance (SAS), adsorption, coalescence.

INTRODUCTION

Traditionally cassiterite is floatated with oxyhydrillic collectors
in acid floatation pulp (pH 2,5-3). Main obstacle for its effective
selection from the remaining oxides and silicones is the
abundant froth output, according to L.O.FILIPOV (1997, 2000).
It carries away into three phase froth a number of rock forming
minerals. Traditional drainage of slime waters in three phase
froth is not sufficient to ensure selection of the minerals,
according to A.BOTEVA (1992). In order to improve secondary
floatation in a three phase froth layer, during performed
research work the collector Aerosol 22 was used in a
combination with silicone froth extinguisher. Achieved results
under item (5) that while using oxyhydrillic collector containing
sulphonate and carbonic functional groups (Aerosol 22) the
most appropriate froth extinguisher is the silicone type.

An attempt is being made in this research work to draw up
hypothesis, explaining the froth-depressing role of the silicone
polymers.

RESEARCH METHODS

The following methods have been employed in the research
work:
1) determining the angle of watering;
2)determining inter-phase pressure of the borderlines oil-water
and oil-oil;
3)measuring time of destruction and the thickness of the froth
layer in a two-phase froth.

Research is carried out on clean cassiterite as mineral
sample. As oils are used: Aerosol 22, Sodium oleate, Bisilon
AC 3099, Bisilon E
Froth Depressor 7800, Froth Depressor DNE which represent
mixtures of carbonyl acids and Hydrocarbons, and Bisilon E
and Bisilon AC3099 are present on silicon base.

In measuring angle of watering © the method of catching
bubbles is employed. Surface pressure is measured by the
method of the ring and the faculties of the two phase froth

through barbotage with a certain amount of air to a water
column with dissolved reagent in a glass cylinder.

RESEARCH RESULTS

As yet mentioned above the surface pressure along the
borderlines of water-oil and collector-froth regulator (oil-oil) is
measured by the ring method. Mutual penetration of oil phases
in one another is appraised according to the (5) on inequalities.

E-= O+ Ogr- Og> 0, (1)
S= Of- Ogr- Og> 0, (2)

where or - surface pressure along the borderline water — froth
output;

o — surface pressure along the borderline water — froth
regulator;

Ogr - surface pressure along the borderline froth output —
froth regulator;

E - rate of mutual penetration of the froth output and froth
regulator;

S - rate of mutual mixing (spread out) of the froth output and
froth regulator.

Measured parameters and calculated on their base values of
E and S are matching those quoted in (5) values.

It has been interesting and rewarding to examine the impact
of the two types of froth regulators — those based on organic
silicone compounds and the others based on carbonic acids on
the height of froth layer. It is characteristic for the two types of
reagents that when its concentration in water solution grows
the surface pressure along the borderlines oil-water falls down
as at 10 mg /1 it reaches saturation and then remains
unchanged. However, the impact of the two types on the height
of the froth layer is fundamentally different.

With regard to the organic silicone compounds the height of
the froth layer falls dramatically with the increase of its
concentration. Concerning the froth regulators based on
carbonic acids the growth of its concentration almost does not
affect the thickness of the froth layer. This very important fact
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shows difference in the mechanism of interaction of used
collector Aerosol 22 with the two types of compounds and the
fact that the surface pressure is not the determining factor
influencing the froth regulators regarding the structure of the
two phase froth.

As the measurements of the surface pressure answer the
question about the interaction of the froth regulators and the
collector Aerosol 22 along the boardeline water-air, as the
angle of watering 6 shows us the degree of absorption of
considered surface active substances (SAS) along the
borderline mineral-liquid phase. The angle of watering has
been measured at pH2,5 (traditional, according to R.P.Allen
and C.J.Vial (1988) pH for floatation of cassiterite with
oxyhydrillic collectors), while using the natural cassiterite
crystal. After each measurement the surface has been
refreshed by polishing with chrome oxide and tenth times
washing with distilled water. Under concentration 65 mg/1 of
the Aerosol 22 the angle of watering © reaches the maximum
value of 71,5°. Additives of organic silicone froth regulators do
not affect the angle of watering © as for those based on
carbonic acids.

It rises to 80°. It shows that organic silicone compounds
cannot be absorbed on mineral surface, as in the case with
carbonic acids and hydrocarbons there appears adsorption.

COMMENTS ON ACHIEVED RESULTS AND CONCLUSIONS

On the basis of achieved results regarding the synergy
between the oxyhydrillic collectors and used reagents-froth
regulators, one may come to the main conclusions, as follows:
1. Froth regulation role of the reagents is determined by the
structure of the oxyhydrillic collector and the froth regulator.
Oxyhydrillic collector as a strong SAS apart from the borderline
mineral-water actively adsorbs also along the borderline air-
water and forms with the collector associative groups tearing
the link between the molecules of the collector and actively
acts as froth depressor. In this case air bubbles easily
coalesced and disrupted. When used froth regulator coalesces
the molecules of the collector in an unbroken range the froth is
stabilized and this reagent cannot act as a froth depressor.

2. The collector Aerosol 22 has the following structure [1]:

CH, — COONa

CH - COONa

CH, - CON

C18H27

NaQ4S — CH — COONa (1]

The froth depressors, which are silicone polymers, have the
following structure [2]:

R R R

| | |
—Si—0—Si—O0—Si—

| | |

R R R [2]

Froth depressors set up on the basis of highly molecule
carbonic acids have the common

Formula (3):

o

|
R—C—OH (3]

In this way carbonic acids at pH2,5 coalesce in unbroken
associates through hydrogen links the molecules of the carbon-
sulpfonates and harden them probably through the following
mechanism:

CH,-COONa
CH-cooNa
CH,; -~ CON
c18H27
R %
—ii-o—sli— 0.SO-CH-COCNa
R

Hardening of the collector adsorbed along the borderline of
liquid-gas-waters until easy disruption of the slime seams
between the air bubbles, coalescence of the latter and
disruption of the froth.

3. Easier separation of the slime liquid in a three phase froth
leads to improvement of the selectivity. In this way carbonic
acids at pH 2,5 coalesce in unbroken associates through
hydrogen of floatation of the oxide with oxyhydrillic collectors.
4. In formation of a three phase perimeter of watering most
probably the froth regulator which is adsorbed at the top of the
mineral surface is sliding on the surface of the bubbles and
thus additionally stabilizes the froth.
5. The chemical compounds used as froth stabilizers should
meet the following criteria::
» To serve as a link between the molecules of the collector;
»  Not to be adsorbed along the borderline liquid-mineral;
» Value of rate R does not affect considerably the work of
froth depressors.

The value of rate S is of essential importance for the work of
froth depressors.
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