BRERSRET FEH I ZWR

wm =

RRBHTR—MHEZNRETAR. REM HHXOREHET 22—
TEZH. B R & @ B RESHENTENEERLT, Zit
EEPMER: SATYHASHER. QURE ARRTANSER
5. AXEIBRH BV OAT PNEER ARRERE, FRTHEH.
AT URMFFIHSRFHTRESHET IEm. B8 FHFENE
BHFNBERENTE, MRTESHHDRRZENNE. HRERN
FRBRAGTRUTHZFEARAEGEZENESEXHERMNE.

KRR TRV SKERS BN FROEM. STFG TR
FRHRE, ERSE—. BRAHET, FEEERRIE, FHTRVERE
FamEd; MERHRTRMEKSAAEREMNRSERSHT SHT IR
HREWE. REASHIINHRBEEE, hEHEMERL, HAIH
FIMERAYREBE. Bl RPN HARASHETNIE, S
BB XNERN: BRI RS+ ZHIAA+CHA: HTERFER A,
BHMBABEHINEINEL, SR EMEES 22.08%, FEHERY
Fi{E % 8.68%.

EATYEERROEN ERTT AWBMB R ERET AHRE.
FRERRAESTEMARBENEST, RARGHKERNRMEER
7l SNC RBEHEANF S, semlDEah s FERRKARE MR

I



B, ATALUHRIERMOEE, FHTREERFNES. HAHRHL
2: 1 MLLBEARTER, BEERMEIAET PHRMEIRERS 14.2% % MNE
KRS 8.1%. EBAEHHIH D3 KMFIKRAAR, ENRHRDHE
BHTPHER. REATHRENAEFETANREER, LREMRIIX
BRI %, BEIFNREREHETHRMIRES 5% SREERST 8%.

HRBTME RN ENERRE: ZSHE 5 EBRRT MM, T SNC
EZIBRRRTHEMOHEDS, EAMERRE. ABTLENARURE
Pt R f iRt T HAAFMERANE. MROERRMBIEEH
BEEEEX, SARTHERMMEEE; RERES/ ), BHANKMEEA
HEH. EtETN. ZELFHEENKPERRY: BHTHBOAD;
Bk, BHEAXMTPHRTFORMENEXTZRBNEHNTIRT
RIRKEE T, AIREASRRAGT REMETFHNESENILEANT
HAMRRMEENEE, ARHRENF.

BEMEASHRHEYEHE, RABANEENEARIFEARNY
hEIME, XHBHS5EHMKR2: | MELGIRSERN, #BREM. B8
Bl FOGRLL.

KA. MK MESEHRT BN Ao R ER
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RESEARCH ON THE NEW TECHNOLOGY OF

THE FLOTATION OF Pb-Sb-Zn ORE WITH
THE HIGH CONTENT OF CARBON

ABSTRACT

Jamesonite is an important Sb of ore. Jamesonite content Sb Pb Ag Zn Bi
etc. They are a lot of scarce element sulfide minerals in GuangXi China. The
character of ore is a lot of kinds, low grade, with high content of carbon in here.
The paper studied that the effect of collectors and frother and depressant on
Jamesonite with content carbon to examination of pure mineral and ore of
jamesonite. They were counted the value of quantum chemistry and synergistic
effect of combination of reagent. Mechanism of combination of reagent was
researched.The conclusions of studying have important direct meaning and
academic value about research on flotation of suifide mineral.

The paper studied that the effect of collectors on Jamesonite with high
content carbon. Jamesonite with content carbon have a low recovery rate using
alone and normal collector .but combination of normal collector can improve
recovery and grade of Jamesonite concentrate.According to theory of synergistic
effect of combination of reagent, value of synergistic effect of combination of
reagent is bigger and the effect of combination of reagent is more distinctness.
The values of different combination of collector were calculated. The order of
synergistic effect of three kind of combination of reagent
was:Xanthate+Aerofloat>Aerofloat+ Ethyl Thio Carbamate>Xanthate+ Ethyl
Thio Carbamate. Combinated of Xanthate and Aerofloat was better.The value of

11}



synergistic effect is 22.08% to Pb and 8.68% to Sb.

The examination of ore of Jamesonite with content carbon was conducted
on the basis examination of pure ore.The result of examination indicate:the
frother with function of collector SNC can decrease adsorption in the surface of
ore .The SNC can eliminate effect of carbon.The indexes of flotation were easy
rose.The combined use of reagent of Xanthate +Aerofloat can rise 14.2% to Pb
and rise 8.1% to Sb on Jamesonite concentrate. combination of depressants D3
can decrease Pb-Sb with content of Zn. On the basis the result of examination of
pure ore and rough ore.The flowsheet of flotation was applied in industry.The
results indicate Pb of recovery rose 5% and Grade rose 8% on Jamesonite
concentrate.

Mechanism of combination of reagent was researched from angle of
quantum chemistry and synergistic effect of combination of reagent.The results
indicate: The value of static electricity is difference in polar group and they have
difference orbital energies then agent have difference ability about adsorption
and collection to ionic of ore.The electronic energy is lower and ability of
collection is stronger. The result of synergistic effect of combination of reagent
were counted indicate:the value of synergistic effect of combination of reagent is
bigger and the effect of combination of reagent is more distinctness.The

recovery rate and grade were rose digger on Jamesonite concentrate.

KEY WORDS: high content of carbon; Jamesonite; Marmatite; Combination

of collector; Frother; Depressant
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AABH: B2 RESINES TN, HATERRNARRENM
RARFBRS BREHAH, FARERUREARGAE—FL AR RBERFILIT
B RAZR. BETWHHI, RXPFEEFHMACLSRELOFANSR, Ay
EAABBRELAMERZHAE. MAITHFALERKTERHD O ADE
%, TR R B B0 .

RIMEELE: BY g- 200) % £ A OH

AR SRR AR

EAEET R BEREXRTRE. R EHAZARCHE, 8-
IR 2R BRR S AL SR DRI A I R T RR AR
EREWRGFLARXHEDRIARE TR, FREEZHRERERE;
ZRATCCRAZA, S8, AL e BHTFRRERX;
FEFURF A ERIMERT, FRUAGRIBIELHAE.
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F-FE & ik

1.1 leBith A B R R R

RELZHA LHRBRETHEER, TREES, K#BRRFEEHAZY, KM
#y RSP -HEENEYY, RESBHEMOENRRSAET 2— M ESE. 4.
B, &, B . GSEHENTENERETR, HERERAX, SRESTHELN
30%-40%, XFF PR MBS R EB MR AEE, SRREARAGY. BiEY
B HRREPLORRE ER: 32004 £Y), RETESGLSBHBENRBEAGEN
207 J7Wli. 1% 2002 ERIE AR RS, BHR LN REEHRE Y

WeBi eh 4 (Jamesonite) BHLEET M. HFEM 4 PbFeSbeSe, MIBBRMME. K
XK B EETYEKR A2 (Robert Jame-son) K. WHESEST 24KE, &8
KPR BEENERE 2.5~3, LLE 5.6, ABEREREREER; BEEDERESHE &F
“HEFT” 2. TEFTEZERMEV RS, TTEMRGH. S5 WEH. B
Sy RATEMBURENT Y, ¥RTHELSREY K, WBERY T ERIEST Y
R, BE5HE . BMEARY ULRSRONET e, RS iy TERATU
SR=FAHE

(R —LHT RS B—RULE A AT 10-12%Sb M EY A0 AR,
KT 10-12%Sb (8 —85 FIEHRITEY . BT HOHLE, SIGRSBAFSH 5K
AT PEEENER, FAMTEEXILRI, Eik, TRRXAR—FERELHHU
FREATES . HREBSHBRIFNER. BINFERESY TENEY k. ERFEH
TRALEY B EY ARG %), ENEY SFEENBEST ANTTE.
i, BR—ALET EMEY MRS R - REREREL-BEBREREE.

QRSHA-FAWET: ZF OANSHEE, FRHEBST VAT ERER-
HEBARE, BARAELET AR MEESRELEMR.

QG EHRAZERRAYT A: SRV YURTHYET S, EHEV k&%, HHY
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IR R I . AR IS TR L TR

AT AW, SBE. RV A EEREST SRMCEFRHT YN EEE, &
BRARRN AL,

1.2 B AR MR

MEGRERET 5 F N 5 & PbFeSbeS1o HEBILEA RN Pb37.7%. Fe2.38%.
§b35.17%. §22.16%. BESHMHAELEFELER, FHE Fe IS BE 10%; [
FHEATREIRA Cu. Ag. Zn. Bi. Ag%. "HENHBEK 91 SET B GEAHELLEAR
. TESRTWABA 2.39%. KASE 937%. MEBEM4AT" 0.90%. BN
213 HEKH 8.02%. EW 2.80% RAOBREMFY . BBV AEESER. A, FE. KB
PR, B8, KB, KARE. BATES. FXELURNET BAHEE, LR
WP EEk 95%-11.8%, BEGHKNEY, FAPRNET £ 5ME%5EE, B
EMLTH, SHRRNET PRGN NBETXBRSURIKG TR, KSR ERE Y
0.005-0.02mm, ZERRLUR BKAGERERERY P E_AURENERZ —. BH
BV RV LA YT BB RANT Y, ERIBRK, HLEAH Fe,Ss B Fe 3
, GEHBERRFIBIATRALNL, LB H&MERPRMLL.

1.3 BT FELZHRER

RSBy REEN B2 —, BIET mIEETE. 5. ARG, 2%l
FREVRARUT AT SRT WEREERE, X%, BREMERBTH, EHER
REG, BHHBEKX, ERTHEFAILAAEHERORNL, FASTHEERAMN
RAGRESRECHERATH, FERERIAUMBNRGRY, S&THRET
AR ORARER. FRERBECET L/-RAMiEE. SR TASHST G
¥EM, BEERAKE, REREAHETRENSEHABRSBIOERET, ZHX
BicAH. TRIEH, BERRALHNET AN, BTUKRAENTEY . BEE%s
VEBRKEN 7, WUET BRSTVY, KEXMBRNHERERY AL
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1.3.1 thseig ik

RARETZRE—BATTV SRR, By Ra8H, SFRLT henrEst
A—EMER, VORGARECE, PRE, BERH—BREY R LURARITHE
W iabF.

BRFE RS REET | AHRA. 8. & mesy 2RARcEERE, HE
B BERAMERBREBITEAREY R, £pH N 6.5 £4T, HLHRANHRERS
BEET Y, REMELY (260 5T/0E) FAK (145 32/ MEIRNSETAHEKT, B
ZEZ5 (HER/N BEFEY, RGBT STREHEME N &4 T FA6ERE (810
/M) HATAR, REREFEAZEAMIAS (ERFEEEPRBEMARE) KK
BERET ARG, FESZENBFRNAK (440 55/00) EF EKREH.

BRI TAR 8. BRfE (WOOD Lawn ) § 5T 58k 8 4mLs A, L4
FEMNSBRTATEY . REF5H%Y . E&RBVHERA. JRAREX. BV H
fr: Cul.7%, Pb5.5%, Znl4.4%, Ag87 %/Mi. %S F 1978 &=, RMBAIER
By L£ROER, WNRASEE, REERHRE, #§. SRRV RE—HRE, X137
TRRER. 1980 FHCH RS K IRIREIR IR, VR R RENHE 55T
Y. SRR, AR, FULBINHIET Y. BEERIED, HmRPETE
RIHAE. ARERARRMERRIERER. ERANEFZERBEHRN, 7 liXH%
ERYE, EEMEYELRE. EFErRAERANER, AE—DREHHET &
fr, F 1981 & 3 ANRAGERT P REXETZ, HHFENT RMAZ 85C, &
SEHAT OB, WEEET . B8, BRFERE. FREIEGEERNRE, B
B ECE, HRE A UL RY Z3 . 038, RERT S48 30%3% S E 35%,
Heb, SHAGKESEUREIGGEALTEE. mHRNEIKE, BERFFE,

FHRZERARAT AR —RERE R, A EHRART Y556 dJEEE
W, BrEMREEERERENARD.

1.3. 2 B5-MRxFiL TR

ZMAEREENHAY MR EBROBEY, REXRERTHTRCE LRI 2
EHE. KA ERT A2 —BREF A, 16H. . F5HArueREy » AN
VEREFEY . REMVANTEEERHTHENTREGEERARE-HREWY, A
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FE RSN At . WA ISR AN L TR

BATRENE, A8, 0. ARRESEFERARY, EEFR2OEY . SRV PY
HET B, HREGRSERY HTHRZES BEARERT SR .

Re-RAEFETERBEWTRA"Y. $HEF 20 WHEEIAEER, B
SR WHFEGN: §ATEET &4 TEE, WU SRET DRITRE.

REARBNEERLR: BEWYT HHALRAN, S5 EREELTREABERE,
DAMBEBATIRA, A HRBREFBEY Hh, —SCRAMMMN. HEHERHb T T
R,

Re-MEREZLZHBEERATAEERT MEWOHRSA, RERRFE, 5—H
AR WSS —FT Y RARRA, ARATHEEAEH, RATERE L& RERL
Va, BRNESREHLT .

1.3. 3B RAFIRNRE

ERRBAR S R B YT EEHEMT SR SRS &, REMTHRIESE.
Pt R EALE S Y SREMWALE, KT YO AERRE R ERREREY
KRG, HITEDT, REWHERTY, BREFEH. AV URAGMESHY . R
HATHE S BRI RS ERY IR SR Y, SRRAE. B, B REHT.

RARERANEFEENRSEERMREMREL, SEFETEAHULBRESR
wle Bk, XRFEEENSMAHE S SRR R KRPBRZHEA,

1.3. 453k %R

EHARENR R RETERHEN AT AT WARIRSET P, RERTHER
&, WMWY, BAAETY: NETESENRERR. H8 5 R0RE RSN
W mEHR, #TEESE: REBHRENERSRAT DELR, HToE.
ERABRHEERRR: BETXMGEEY VIHLABEE S BREQBRNS, RET
SEFT YA E A MR ENEEL. XETZRE, FEREAV YRR
DEREAFN T Z2H4THTEE TUWEHHEE, &7ErRagaaEs.
ZHEMEERS: BEELEEK, FFREUERS: TZRENRERHLRER.
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1.3 5 WENARKTE

Bal, BT T REDRETERA— MFIEE. 720 #4240 4 Colmer ',

AEYRERM SRR T 6. B/LHE, ERERSHENATFRARAT £ Uik
Biaed, FAZATABREEHABLRMEAERT . EXEVAYTY, CRES
R, AR, BBD, HEE. BB, TURMENASR A, LRI ARG
AEBAYST BEARN AP AT MY N B L E S E BRI
ERVEAZ & EANESS, 44T ARINEFENAFOLE S, BTy
WEZMNREZERFANE, NDRELEEEERARNREERGAEN, BiHidE
I B B A B N E e P A A B AR =4 Fe(SO)s IBJ R tH A7),

1. 4 Bib AR IR

1989 4 Thomas F! Forssbers"* "5} Bimi S48 (IR AT RASHERAT T W 50,
fe MRA K WEBR AT FEE B MEBESAT E— AR L AT ORI, HEZE
BB RRL L A MR, 75 B4R pH T, TTRHEIT, T ESMATIE, Eahi
i) e LA AN B e iy vt L

X g I T I RSO R TR BB A A T, RO RR B
WHZE AR pH RS T HRR Y, EASHATNE, X5ERE52 4
VIMBE 7489 HAR], IETRSHAAT 7E pH b S TTREREF, X8 SIEEH 18R, B
FEEL, EPHRSRE A T RSN, MRS PR BRt &4 T
7. SEHTALPY, CHRESRERERST . SHTPEERERIL, BAER
BrTASFH, WATEERVIL— EEEZEEHR RSN,

KA, HHE S R X R R TR BN IEAT 0 T F0A N, ERREREEY 78 pH
<3N, —EHABEA, BHABESTEE, BINARRRE Lak, BETAR
pH &4 T, EBSH HBMXREMFEAN L TRE pH X%, S5 WREREK,
RIAF pH &4 T, VORAYTRNE— RIS, Fit T HRESHEH XEHEULHN
B, RUPHRTERRR ST RENEERAK, FAEESHTERE.



T RMAR A AT X . TR AT 15 G N L WL

EEEH T RLT MRS BRARAEEARAE, ASHENAT 03mm. ¥
SEA ML S HET RS LS R ERAAT, REBEBEE N T 0.2mm /5755
BAE, FHARMBERET, 8. RAEN, RASHEATE, HEHTRNGH
HERR, 7€ pH>10 &4 TR ZBRME A MHBCREIRASE. EREET SR ML AT
#, BHRLTORAT, RERTE. RS, Ehasnsyr®), sy Ry
BEAETERARERERESBRE, ARRERDTF 025mm, EFHEMFEH, H
TE BB, WREPMRS A AR NIER, RePHeEry. &
FHBHAET PR IRMEREY, FHETRLT, RERTE. WS, HHE
R
ZRAREENSBRLT, EHHET, RO, REGST ST UNEREK

7, BEBROBEEERCY, RESET (PbFeShs,) BTRESEHERT M,

REE BRYEME LB AR, B A G R T — L H . 0 5
MEREHT WL EWARY, S pH=4~10.5 B BH RIFAIBE, BETAEHT ¥
B FRAT ISR M EEAEENEHY, By RIS E B Tk
R WML SR, 520N NBEREEEESEVPRAMNEERY, hT
FRSBERT DREOGK IR, FOAEREERP, ¥ E R ms ks
WRERKMEW. KA, Rul % 0 TR R SHER, RRBSY % pH<10
MEERABSIE BT Y, % pH> 10 J5 Il 744 FRE.

1.5 Sl ma Bl MT PR ER TR
1.5.1 B MRS iFE

WA L2 RS R Sb,83, & Sb71.4%, WEHEN IBEREN 2~2.5, %I 4.63, HEHE.
BEAEKE, BMTRER. RARUELHR. REFER-BRER, WEmEEl
BT THERREEN TR, WEST EEAARIDNESME, TRSRBMNEE
AENTR, HROBRGFOGAKME. B2 % pH ENEWEA, % pH<S B, BE
WAL A BT . O RIERRAE AT SR AN, BT HEEE
B WEERCABAFOSNRALY 9. MERPERERT FEP, WERS B
¥, M5 5HMHATPERLEHES RABERE.
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IR RS A T i WA ST TR AN T T HRR

BST RIEMGNERRN, BEV TARGFERBENSE (IREReE), X
AR BAR G R E MR SERNBTENSSTHEENL. k. EENFF
#, BATHTRENME. SHeeTHHFEELRFANBERRS. BNLaPE
GAPHPIRN, EES LHARBRE. BEYV EE5R%Y . BR. #95. . F
#a. ARECETRERE K, 2AROSV A. TEEELAN>HER, #
BREUAS—, RUMEHFLET LNSTEEXRRR.

RRBGHEOEST N, BERER Co™. PYiEH, RMRHIEIESY ) pH TERE
4~74, BEBLOERT TRPERER. @ THEST SRESRESAEN, R
¥ pH B, KR MFNZ % L AMEESRT E &R BWE. BHT ERiEA Ptz
fn—ERXERRCEREN BPAEEEX, BUEREGI AR T &RE.

SHETMRE LMBRENZEFEERH. ERADY D S5RIEGIRLERTRE
THEAFEFIEREHERE. HEETARAOEST, AF0GRLDT I AKRER
HREt. AT WAERLAHRATEE. BRECHSERILYT PEH
75 WA EL A R B R RT3 RS (290 10 7° k) . BRI FLAE MO TT e tE iR b . B
FIRRALE MR E XK P LR, RMEFTEMFLT, EOYRRHETHRR
TEE S &0 T ERHAYT DHA MRS . XY SRR, ATEMREHS TR,
TR AR R i R BT AR . BRI ERLT R
RAETALY, RIRHEERF . EARX R W R R R AR

1.5. 2 RN MRS R

HET RMADPEEZLH0F Y, EhERARENELBTERANR, FTX
i PbS, ARHFHEEH Ag. Bi. Sby As, Cu. Zn, Se ZnE. RIEIEERLHTHF,
ARAIHEMNAFNRE, £6EEERRIBEFRR. FHTRAGEHKE, &
ABER LNARERER, £RNE. BEER 25, WE 7476, REEENEER
2. T BF N EERIRRF-AHNARENTLRE, WERESERY
k. FETRARFIARHEHT Y, BEEREY KEEMT AT K=
W, FEFYFNEY . JEYV . BT, FWRA. F%, 46, HA%. ERAS
MEBEENT WEE, MEROTEHV NEEROEERN. HFHOTRTREAEH
K, REWMFEHTREEE, REOBIETENRE. RARBHETET HHE



IR MK BRI R R LR

FISBR, BHRZRABREABEN, XhT%BEH AT SRR,
HFZ S, pH>9.5 USRI EHAE T, Bit, ARGHKN, RN EPTHE
EEKY, WEBMLAERN RS, EMMANRY. RULERRERY, FOREE
R E TR WERAGERD A RRAE. SATRAOALERBLN, TR
BEUERRBL A E: RZFPERENERER S EmE £,

EHMER T OERINEN, B COE AT, IR TR, B
EHMUEMET ST, RREL, ERLRSEREART, BRAHLEE A
Ethe BT REASIEMEE, RS ITHT OTR LRSS, TRRETONE
THTET RS, —RUR. TRERLEE, AK. RRRSSHESARAT
BAIDE A B R '

1.5.3 BT REANGT OERSFE

NEET ML A ZoS, EHH 67.1%, Bk 32.9%, NEV REMER, HET
BEER, FEFATEENmEAZRD, By 4, 840 2" B0 STETHER
ENER, & EEA=AEEL. —BREEFRRESHETH, MEELER. &N
/By, EMMLFERR (ZoFe) S, RETHRHNEY . LT LR, MEI%ENMM, W
B A LR TR TR RN B, BEE N B RIS L AR E T 30
EHEAME, LRETEME 20%2 FENET A EE, HTEREFERE LER
FIARR, SN TR R R BEFRAR. KA E 58 15.02%K0 % RNET 5
HEWY: KNEF EREEH T SHRLHEGEE, ARBRHEEN RN KR
HARRAE, SHREHRER —EREN, T84 pH HEANSAFRIFNTE
Ve BERBTIRIE N 4~6x10" BE/R/FHIE RHIE LA B N BED BB MM EIE R, R TR
N HER RFHFEE. ERANEN. SERTRERN SRS REEACEEER
HRHETFRNERNSBRELSYRDEIERFEEAHN, RERNUET DR
mERESMERERMERKETER.

AFEFHEINER TR ERMRK, KRARPNEY 880230 KPS E
TFHIEK. —SEHELSRIbWR, 6. R, B, BEETLELNET NEFEE. £ R
AEFUFINEYT Bt LpscKit. EdEATLERENRADINEBEFEI
K YR ERIFER T, WATREFEMER, KREMT (DR, 4558 FRH):



Pt - 2 - s BRI TR AW L LR,

ZnS +Cu® & CuS + Zn™

ZnS + Pb** & PbS + Zn*™

Et, WEEF BRAHREST AT 0RE, ATRRLBSHENRE. £L
SRR, I R N B S AR . RIS LIS 5% pH AR
%%, pH=6 B, [N HANRETORMERK, EREARLT %P, BHEYT
%, {B7 pH=11 B, UH—AMRHBEFASOBE. pH=o B, BKR| . BEERS,
R A AREL, HEERSERAR, EBFLRET, B LN Gk, &
RERNET ST WA BERNERZ —. ST BRI T Mk e
B, COMGREREE. TRARBAD T LU B R R R i

1.6 REARABRENX

MREBHET 2R H i RMAT 2EORRL —, I ARRBX AR
KN 2RISR R ST, KOV aReE, FEV 2, BAKANE
B, 0 WEET, B TRAKGHNARIGRRAIFREN, 2ETEMEEHN
FEEHFRAFEERNEN, €8RS MBS ET Tk THiE. E2, VK
VERAEEEX, RARANERNE mattRlEgFIbE, NRXEX.

ELBF—RXARRTZREREO T W, —REMK, BTV WEE, ET
M SR EGE AN EE, BEX TR RNET RERANT Y, BERRIZ
BREAXETRTYNRER. BA—HLZREATAMREKEREE, ZTEHTEHK
BB R AR O, EXTSRESBHY G, DMUEGFIEEX, WEREEE
EEPRE, £ LEAESLBBERE,

IR SRR SR SR B AR 790-10%, RAEEELEK, BHTHEE
ROTZH, BTFASHER, EFLREMAKREZSHARRER, NSBTRHE
By MRR LR, BRARERAK, TEER. RKATKKERTETIZRE,
MR BRI G, REERRRENERFEARNENEHT BHZE, TR
RRMERRFIRAARBARRNE, STPERKEIEE, TWTLIER. &%
RN SBERET AN e S Ky G HFERRREEENSENE.
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BF MRAE
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2.1 FHERERE

2.1.1 S P&

SR N BT RN A B h e L, SolEw. Bk, TRE, W
4y Bk IS HITE+100-200 B2 18], # B FTRBPREF . BFT DHZE I 95.0%

UL, FiESTRLE 2-1 f12-2,
FRRE 21T VP ETER P S

Table 2-1 content of main metals of pure jamesonite (%)

LF Pb Sb C S Ag(g/t)

a8 (%) 54.01 45.34 0.13 0.23 290

AR22BNET T h IR LAY

Table 2-2 content of main metals of pure Marmatite (%)

F Zn Fe Sb Pb S C Ag(g/t)

S8 (%) 40.4 34.8 1.5 1.8 19.9 1.3 90

212 LR A&

LB AT R BT BMRESET U, TR ERETE, S20TRRNE
B MRARE, RARTRIENT 2 BREONE, REFHIERRST. FERKRM
BIKH 300 FRAGFHF HHATRAR. 7 AMERANE 2-1 fiw.
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Rough ore
S——

Roughing crushing

Fineness | crushing

Equdlity

L]

Sample of analysis Sample of fineness Sample of test

B 2-1 kRS EFHHEALA
Fig 2-1 Preparation of ore sample of flow figure

TRERFRAT YR AEREET . FEy NS, KavhEREA%R.
ARARKTE. EHRAHT 2AVAERERE, KRETHURRERUEDES &,

IBERARE MR EETREREET. TR EETREIITRR23
A 2-3 KB B ERAESHER (%)

Table 2-3 Result of multi-elements of mineral analysis(%)

TLHK Pb Sb Zn s Sn Aglg/ty  SiO, Ca0 c

BE/Y 1.50 1.05 2.8 3.9 0.063 189 19.65 12.1 7.1

M 23 KT AEEAEMERTLUEY, EF&E0H0ER, stz
HE 261%, BERUNE 2.8%, HiZV SREE, &3 1891, RFE&MEIRMHE.
EFENNE QX BRAOEM, AEFRARMERISER, RFRIERMERARZEM.
FHFEHERER 7.1%, SV HEEEMLLER, TR IR 2504 UK R T s
5.

2.2 RWHHIRIGE

2.2. 1 REFRAZH

AR ATR 2R R REAREENS, K24,



F R R T X  fo AR e e ek s ]

224 BML#k. £FX. A
Tab2-4 The name chemical and formula and purity of reagents

H LK #HFA Y Tl B 4
24 HCL 5 ¥k J ARl Sk Th EBRAL TS
AW NaOH s HRJITACERA
TARER Na;COy igiEa ERMIALFERAT
THEAY C4H,yS;0Na Tolkak BeHEw 25
T&RE CgH130,8,PNH, Tobsf BEs 2
ZHRHE CsHioS:Na T4 LS
.82 ZnSOyTH,0 SrinsE ERHELMFHARAF
EKETGRRH Na,S0; pix it ERMTF
iy e — —
bided C 5 bt I"HREE WIS
% — — reneen
W CuS0,.5H;0 ik T AR

2.2.2 ARHFAIER

A 2-5 KA R
Tab2-5 The equipment of experiment

B RELHK He %
FeAHEMEEN XFGC-80 KEET PR
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&R 2-5
. RELK e Bl
¥ P it PHS-3C LERERENSETRAR
HETEIREE ML XMQ240%90 %) BALHRT W
e n R 2XZ-2 WL RERRRER
BFRF BS110S EHRELFMRPERAA
FEAEREIEN XFGC-IL KEFET L

2.3 LWARE

2.3.1 S YFEARRE

S Yk TR BEA R E WA 22 BrR: BEER7E XFGC-80 RHMEAEEN
FHEAT, BHRICIE 1700 ¥5/5, BT H 255, REMA 20 ZFK, AEERHE
PLARTEYE 5 Aok, BAIREMKREHER, BARNERN 50 ZFH XFGC-80 A H:AE
TEH ERATRIERR, REERNMFRMAER. MO, BER, RETE, iRk
BT, BT RE, HEHE.

Pure ore
K Regulator
K Collector

Sk Frother

D

B 2-2 o itk A
Fig 2-2 The flotation of pure ore of flow figure

13



R RN e ARSI I TR AN L TR

2 3.2 KW RFERE

BT RHREST AERENE A, TREESSERNEW, HHT A SRR,
REFESRARSAIRRAEYS, BAAKSBILMNETNERIENIE. E5E
EREOERE L, HAWRE, RERAKCZEES, BEESORE. LRESH
TR RR—R, — T LB iR, 5 — 77 A Bk R R M R B i
REEE, LY ANEEAERRARME 23 Fir, §ATHEE $—%H
ER—KEE, BV RAAE TSRS,

FUHKI 300g 58, TEATRHBRBHPEL 00 Bib, 5 BHOMBELD 85%, R
B RET IL (fkilh, %8 23 FIrdaiBimiig. me. #5%. fige
BHT. RE. LRPBORAL THEEKE.
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4. Xanthate+Aerofloat

(  SNC

Pb roughing concentration

4 ’

K p3

< Xanthate+Acerofloat

P
N

KPb
SNC
Pbl scavenging
3 ’
CuSO4
Y Xanthate
4
MPb SNC

Zn roughing concentration

4 1
CuSO4

h 4 Xanthate

KZin SNC

Zn scavenging

31

1

MZn X
B -3 LFR5 Bk AA
Fig 2-3 The flotation of flow figure of rough ore
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AR ERFEE A 2-4 FiR.
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NO)

B 24 B AR R E
Fig 2-4 equipment of performance of forther test

AR ERERENE 2-4 fir, RRESTSEEH 1L FEl T,
BIE, fEFEET, i 250mL MK, ETKEMEE h, REMEER, T
WHABENBEHENRE H AEREAN&E H RERSHREARE h
KRENKEE AR, ANTTRIEN Ar= H-h I REKAEE.
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F=F REHHBHBT AT WZERITHNAR

FEFANEIEINELSERREHT . KNET AEE, DRBRET AxHRE
#ARmER, FANENPTEEERDIRUEBOAAHENS B,

3.1 R AEAR 8 SRR IRIT A M E
311 B~ RR AT TN

Wemmey FRBENERY. BA. ZHEAS. ME—HBEHET T BRERR,
R4 R LA 3-1 Fir.

99
80 b
720}
gbo-
=50 |
g
340
5]
&30}
20 }
10}
0

Aerofloat Ethyl thio Xanthate
carbamate

B 3-1 W xR AARAE T w6 Bk

Fig 3-1 The effect of collector on recovery of jamesonite

H: TERS. JERANZBERE: 12ug/L; —5M:20mg/ L
B 3-1 BREAFEMGEUHARFEFOELT, SRER—MHEohe, Rmessy
MEE SRR EEXER. HETTLLER, EMERANS, TEBHEX R
W MFERCREFPER 78.0%, HEWEER TN /LTS ERE. B
s, EREHBOR R MR S L P R R, SREARA LB R
EHR—B, AR TFREFERR.

17



D Bt o bk e d k) MRS YRR ML R

3.1 2EASUONH R AN AR M

AREFERASHBGUN RGEE NZET RS R0l 3-2 Fir.

30 |

683
558

Recovery (%)

H 3-2 madiN AT e h

Fig 3-2 The effect of collector combination on recovery of jamesonite
H: W 12mg/L ( 2:1); ZShHE:20me/L
ARAMBRANAS: BRGRZBREMAS; C:LREMBHANAS

B 3-2 BJLFAFRIBGRSATH &N RBAET 5  AT W R A, A
BRI . RN T S RANA SN RREHT MEGH, RSy fEkE
KA 85.0%; ZHA+RANASRAAMENER 68.3% , ZRB+HANASTHAN
R A FHE AU 55.8%. HitkTTan, R TERRAL 2:1 A SIEARIE ST
RO, REIRRUFIEIE, RBCHEMMIRBET UG,

B RZ AT R 2:1 A e AREREEET MR, —S A% 20mg/L,
ERUASHRENE. KRER DA 3-3 fix.

100
80 b '/—N
g
E, 60 |
>
2 40 }
20 F
0 A i i I
0 5 10 15 20 25

Conceniration of collector combination (mg/L)

B 3-3 408 FMed A BTG T DI R 49 F vk
Fig 3-3 concentration of collector combination on recovery of jamesonite

. Gl R VB (2:1); 15 20mg/L
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B 3-3 RASHUGHRARSGLL 2. 1 #TASH, LHEXEGREHST Ay P
ZMZW. ARPALLEN, MFEASTHIGIRATERARAEEM, BRASTHE
WEE LTS, HHERFIHENS mgL MKE 15 mg/l B, FYESERMEERR
FRARMATHER: SHEHGEREM 15 mgL AT 20 mg/L A, [EMEBEHRR
KRS MAE SR R WSS, TREARFAE, WHARSHEWMAENY 16 mgL RH
BReRNARRE,

3.1, 3pH {EXRFEH AT FE TR

B R+ THRZ(LL 2:1 HE MERIRRB ST MR, 2 S EN Sme/L.
B pH EX BER ST TR RN, BB R A 3-4 FiR,

100

80 }

60 +

Recoery(%)

40

20 ¢+

0 A, L 't Il L o,
0 2 4 6 8 10 12 14

pH

B 3-4 pH A=} ARARIBIEY B R 4R
Fig 3-4The effect of pH value on recovery of jamesonite

B RTHRYN (M2 1A8): 16 me/L; Z5H: Smg/l

 3-4 BB i RMERILARIAEY K ol B, HEE K pH EXAEGHSHET o
FHMEZWAER. NEFTES, ¥R pH=2-8 MBS, RS HIEE
BE pH T AT, HECRISFR A T GRS R s 28 EFHEd, 3
pH=6 B R ZFIEF N 90.6%; 4 pH EXT 6 /5, ¥ YMEN R pH MM LR
ST RS, 4 pH EXT 8 G MR R 2R T RS, My KE
FEH 23.%. Fk, LR, MM ERT AT REMERE, ERlERHt
T, WERREAT HER Z2)E]. % BB KA pH=6.7, FTLAAHEHE 3K pH
BERERT, TUEERTEERR, REGARELEHNSR.
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3.2 SRRAET RN MBI M
3.2.1 ATMRBEAN = S AN EM

EHE T RSB T KMo g, ZBERSNT T SFEET ARG Y
M, UZSHmARAR, LRERWE 3-5FiR.

100
90 |
8o }
70 | 638
60 }
50 b
40
30 }
20
10}
0

Recovery(%)

active carbon coal gangue coal
Ore with system of carbon

B 3-5 — 5t SRR Y B R A E
Fig 3-5The effect of 2’ oil on recovery of jamesonite with the content of carbon
R THES (L2 48): 16mgl; Z5il: 20mg/L
EBREMNT th Z R B AT BN 8%

B 3-5 X SAMHEARMRRNOERESET N - SHsEE. AEPaTEUEH,
TEMIRMAFGERF T, SHFBEROT OEENMEREKR, EHSET HE
FXIEMEER, BIRERE 13.5% XFEEREHERRIS 277 (05 b 5 A :
EH BRI BT X RGP TER D, B R Z g, B E R 71%,
LA MR BT R R TR T 14% S AXTIEMEHT mm N TiE RN
HRZE,, TIRITAEXMEMSST FRR2mEN, ATRHRERAERZE. '

3.2.2 SR TAT M SNC sEMI R

BA SNC b, BRIEMEBET FE&MHBmE A SNC BHEMMNEN, LRER
A 3-6 Fix.
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100

92 F
80 |
70
60 |
50 F
40 p

Recovery(%)

28.6

824

active
carbon

coal gangue

ore with system of carbon

coal

3-6 SNC st &8I HAMEE S E LB
Fig 3-6 The effect of SNC on recovery of jamesonite with the content of carbon
e B TEEYG (BL2:1 45 16mg/L; SNC: 20mg/L

MR MY P AR BREAAN S RSN 8%

f 3-6 RIEHBHY T EH TR HBRRY A X2 HH SNC R W . WE T LUE
T EEARRLRB RO ERBET A, L SNC fELEAR, HEMEHKFU-S
WmAEHRERNERE. Kb, EHBANBLRBEKR, 7HREY 28.6%, KT
DA Sy fE A M 13. 5%, *EHEFBARNET G KERE R 76.3,
ZHRBEMNE WEE S 82. 4%. XBHIERN, SNCBEHEHEME, FHEAEHIK
RN, A 3-4. 3-5 TLUEH SNC A S TRIER AT R,

Bl 3-7 & SNC B A B X AERR B4 Bk R W . WEPTTLLE M-S RIERM BT
MEHE S SNC HEAHEMXR, HAREMN Img/L EA2 4mg/L (iR, Bk
M 30.0% L3 82.5% 2 H R4 LA, EM 4mg/L MNP Smg/L WP, X
BAHEESE, 7 4mg/L EFH emg/L Mg RS, BEE 82.1%E N2 87.5%, K
N 5.4%, M 8mg/L B 10mg/L ML F2 D, BEEAFARRM M, BkERZH LA,
ER R 87.5%A %, B SNC MIFABMIZZE Smy/l R NGENAE.
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100

-3

70 F

50 F

Recovery(%)

30F
2 F
10 +

0 2 4 6 8 10 12
Concentration of frother {mg/L)

3-7SNC #9A T3 AL ek R 4 e
Fig 3-7 Concentration of frother on recovery of jamesonite with the content of carbon
v M+ THBY (BL2:148): 16 ng/L; ARMA: SNC )
MeRSRT P ERBEE AR SRS &
3.3 FRIZEBIBSR M BT s sAR R T AR

A FIAIB R MR b AT e, i 3-8 B,

100

90
80

~ 70

E;J_ 60

‘§’ 50 —&— active carbon
40

o =il coal

& 39 gingie
20 —&— coal
10 ~~—e ¢ .
O A A i i i

0 2 4 6 3 10 12
Concent of carbon(%)

B 3-8 REIMBUE AR AT R Bk
Fig 3-8 The effect of different carbon on recovery of Jamesonite
e BA+THES (LL2:1 H4): 16mgL; SNC: 8Smg/L
3-8 BRI RSB FERT AR, NEPTLUEE, RN hE
HHEM—FEARA, EVPEREdEd, yURBERERSZBAREZERER.
HEHWMEEE, DRTIREY AXAFNRME, R AR TSR, KRR
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ISR AT AT A S G2 W LR

TR EwRER, BREEREE. A=RHERED, EERORKMERR, BEit,
XY AR AHE. T AT AREN 1% mE 5%t B, B d 20.4%
BT 7.8%. FEt, PBFRER S REPDET PHEREZEARREOEN,

BARRL, BFAMTONERKTRENST DT, BEFNENERIEIME
HHRAE, BT, SENGRRRMER NG EEBOBHEER.

3. 4 1T X SRR RTIE R RN

3.4.1 B—HHIFHT YRR

(1) Na,COs XN BMEI1ER
BB AR PinEER. KRB RuE 3-9 Fir.

100

so | ’h‘ﬁ

60 |

Recovery(%)

40 |

—&— jamesonite

20 f —— M armatite

0

0 2 4 6 8 10

B 3-9 Mk Al E 2T B A My 7T I M R
Fig 3-9 The effect of dosage of Naco; on two pure ore
H: #75: 16 mg/L; SNC: 8mg/L

B 3-9 R BB WIEIER .. ME ST CUE b E B B A
b, MERRERETE FEk N BT RIEIK R MR B 2T T, BRTHRAEE
HARIRE, HRMANE X omgL KETE, AENBEMF, E2, FERRMA
AR, STERRENMEFRERENK . Eit, RPN FOMEIRRIHF
T, AFTFRRBSST H%RET 5.

(2) ZnSO, X ERINFEN (IR HItER

ZR ZnSO, ARZMAXMT YRMEHER . AR5 RINAE 3-10 Brom.
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90
8o }

70 | ‘\N
60 |

50 }
40

30 F

20
10 k —il— Marmatite

recovery(%)

—&— jamesonite

1] ' ' A i i i A A

o 1 2 3 4 5 6 7 8 9 10

H 3-13 sl a 46 Tt Wt ¥
Fig 3-10 The effect of dosage of ZnSO, on two mineral

. #7: 16 mg/L; SNC: Smg/L
B 3-10 BT ZoSO, AEZRLMT WHMEIER . MBI LLE MRS E
Fssin, Mamhi B RN BT MBI R SE MM A B SR T, SmMmEA
BiAT Smg/L (R, BMEMERRHERK, HE, MEHREREMNEM, MERAH
B3 RE R, MRS MECE B ER KE L, RREH SRR
A FER D B 53 B BRI BRRR BRI RN BT I L L MRRAK RS,
%/ Zn(OH),, HALFERMAWT.

ZnSO, + H,0 = Zn(OH), +2H™ + SO}
EELPEEE pHAE A 10.5~12 MR P 42 5 HZnO2 & ZnO 3 IR FAEN B9 R
WL, BARTRAEMEBRAT. AT, EREF 22 THH. ERRMEEDT:
Zn(OH), + OH~ < ZnOF +2H,0
Zn(OH), + OH~ & HZnO; + H,0
BRI Kb A EWEHER, B2 ol Els, LM HZ0; . ZnO] SHETR

Z, WHINGET OBRBTF. BRTEEEY Eb, DRERARRERMEINGT S, %
BE & HAB LRI RAL X N BT BB

(3) NaSO; XHEKIRNET M HIHE A

% NaySO; Fl BT 5 WasimsiiE . KR4 RnE 3-11 Fs.
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%0
80 | N
70 }
gor
50}
4
8 40
[F]
P-4
S —o— jamesonite
2 }F
—— Marmatite
10 F !
0 .

B 3-11 Na,SO; 85 $ T4 M 64 Wk
Fig 3-11The effect of dosage of Na,SO; on mineral

f#: ¥®Z: 16mg/L: SNC: 8mg/L

B 3-11 RBT NapySO; AEXT YHMEHER. dEm, ERMHEARXT
4mg/L BFRIAFTEFLE4ET M NEY FHIER . EHRERH (NapS0;) HFIHIHIHEL.
(D) EBRREVRPRE_NEEETERR—MRIANERET, FERETE
e, (2) L ESRE FERBENSET, HRIXEETFXNETEL, A
Wi, WENETZIME (3) fAEBEMRMEEENT. EREBRMRERERNTT RET
EELRME. (O FHBFEILER: WD TN iEL, FHTRILT M7Es
H. (5) AHEEGMALTHRENER, HR0ERH FRRMINHI%NENERTER,
H 5WERE. HHERSEH

3. 4. 2 BEMHITI ARG FRITHRER

(1) ZnSO4+ NaySO;
ZEMMPA TR GRS : TRMa=Fh 1:1) BEMNT Ye#t, _Rsg
LM 3-12 Fizm.
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# 3-12 ZnSO.+ NayS0; s 57 $ T H 5%
Fig3-12 The effect of dosage of ZnSO,+ Na;SO; on two mineral

¥: #%: 16mg/L;

SNC: 8mg/L

MBI 3-12 A AR, SRR+ R I RER S e EHE R AR, EX&AE
FHERCR R E, BRNED 3my/L T XN B R R TN BEL.

(2) ZaSO4+ NaCO;

£ 2 ZnSO4+ NaCQ; (ZnSO4: NaCOs LB % 1:1) TERFIKE T80 Y i34k,

RS R 3-13 Fivw.

[
(=]

o -3
(=] o o
N L]

%

Recovery(%)
[ w o (v
) [—] <
L | L]

=
¥

—&— jamesonite

—— Marmatite

o

0

2 3 4 5 6

7 8

A 3-13 ZnSO4+ NaCO; 4" 4 8 ¢ 414 A
Fig 3-13 The effect of dosage of ZnSO4+ NaCO; on two mineral

#: #H75: 16 mg/L; SNC: Smg/L

ME 3-13 ATELEH, ZnSO4+ NaCO; 3 HEH SRR MK NEMSIER A KHE.
Bt . Z0SOs+ NaCO; A~ %3 T 88 B 112k (R B ) BRAR B D5
(3) NaCO3+ZnS0,+Na,S0; (D3) XtH Yol Z ik tkitsm

%ﬁ Ds(NaC03: ZnSO4: Nast3jJ2: 1: I)X'Ti?éﬁilﬁl‘ﬁz?ﬂﬁﬂ]fﬁ']ﬁ%o ﬁ%%%
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WH 3-14 iR,
90
oL e, .,
70
g%
g 50 —&— jamesonite
> 40t
§ —8— Marmatite
2 30t

s 8

e,

0 1 2 3 4 5

3-14 D3 XM H YR E R W
Fig3-14 The effect of dosage of D; on two mineral

#: #%4: 16mg/L; SNC: 8mg/L
B 3-14 2757 D3 AEZR rmEiER. NEPTLUES, B D3 HERH
m, BN FHEREAERBI TR, LRRENAEREE 3-4mg/L KIX(E, D3 XHEkA
B MR EMEN RS, BBl R TR, 7£ D3 AHErEng R, M
BT IFBE D3 B B T M. Btk D3 X BERREA ST MEIMCEREMA K. BTl
D3 B LAME A MEBR S HT Mk N B0 By 4 B AN 150 D3 MBINEE R ENEE: &
Na;CO3-ZnSO04-Na,SO; KIF P F7E T 5 F 8.

ZnSO, + H,0 = Zn(OH), +2H" + SOF

o
Y

ZnCQ =Zn™* +COF
Zn™ + CO¥ = ZnCO,
H* +COYF = HCO;
H* + HCO; = H,CO,
Zn® +OH = ZnOH*
Zn* +20H" = Z,(OH),
Zn* +30H™ = Zn(OH);

Zn* +40H" = Zn(OH)7:
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Zn(OH), = Zn* +20H"
Zn(OH), + CO¥ = ZnCO, +20H"
[Zn**}=[ZnOH"]
[ZnOH"*]= [Zn(éy),]
[Zn™]=[Zn(OH),]
[Zn(OH),] =[Zn(OH);)
Zn(OH);' = Zn(OH)7
SOY + Zn = ZnSO,

B W RS KT HER T RERLKNEGT O — S HSRE T RS
ERTIRRE, BIRXHETEY KPAKRE, MERMERANST EHXESRE

TR, EEHERENER, MRNET ZEHH. 2) SO07 5 Zn* R4 ZnSO,
WRERNEY PREFILFEK, ATTZBWH. O RBREFEEREY XP50H T
YER AR Zn(OH), T 519 :

ZnS0, +2NaOH & Zn(OH), + 2Na* + SO,
Zn(OH), —FrR KRR AE, BRAERD, RRMIERNGEY R, FRINETEX,
N AERE E RIS BN TR MY, MOR T Zn(OH), ENET ZEME. @OBT=

EFMHFER, WRRERETLKNEY RE, MRREERTKEER Zn(OH), BHER
B TRk N S0 R E M T (€ R N BE 2 203

3.5 \TiRaRESHXE

ATRARF S ERRAEDE 3-15 Fin, RRGELE 31,
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Artificial mixed pure ore

®

X D3

>< Xanthate+Aerofloat

SNC
X
Pb flotation
4 r
X D3
KPb >< Xanthate
g SNC
Zn flogation
3'
KZn ) X

B 3-15 BR2ET A TR BERGRE
Fig 3-15 The separation flotation of two artificial mixed pure ore of flow figure

AT PR A RORIx AR B et 0 B AR A S 0HI D3 FHERINE
FIBE, AT WARHER LT T ATRATEHABERR. B KAZHS 50n
) XFG HAlZENL, MRHEE 1700 5 / 4. (2) JeWRBHT . NSy BEF2 &
RRHFERT YA ERBART : BNEV=1:1(&X 13 RAE, FHEMENSA
0.4 FIREH, HTHEMBRMERESHRR, #—-SERAGMHTINIERE,
LA BB SRR A X PR A S
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A 31 RASSY . BAGT RO DEFAIELEX
Table 3-1 Result of floatation separation on Pb-Sb-Zn(%)

i B (%) Bl & £ (%)
75 FeE (%)

Pb Sb Zn Pb Sb Zn

Pb W 34.28 3322 30.5 4.42 82.35 75.68 7.48
In ¥&0" 36.44 358 329 4523 9.43 16.77 81.36
B ¥ 29.28 3.88 357 172 8.22 7.55 11.16

BEW 100.00 13.83 127 . 2026 100.0 100.0 100.00

¥: BAY PRA SWHIBTH
B 3-1 F 40, ASMERRMER, KRR T RESHT MEE, 55 D3
HHE R R B IERR SR MR N BT BRI 2 B R, HAOBHRPENES.,
A ML e R BT B R B IR 2.

3.6 /gy

RERY: AEHRMEY TR TRENF THRMSENT T8, SHELE, AR
MAS AR EREREGET HERFEFEARNZH AANTERAGU 2:1 4 s
B4 BRSO, BRI R EA SRR IEIRR, —RE BN
A7 A e €SB

SNC tEHF RN, REBASSH, SEmEANS T HRMEBHT MFE, Tk
BIRBXI AR E, ARG ARG OMWIEES, B—HRMAERSEHT HE
.

WK, BETR RIS LA RS Yn MR SRR AT h R BT LR,
AREE AT AN ERSET MEEERAR. EEREHGHT ERRX, FH
FIRZFIBIRE R T, EHBRAERM KRMZH, SBIRRSET HECRRE; TR
FaXEHRSET MEWRR/N, SHEMSET 3By o MEREAMER. SR
TR B WS MR ST A 2 (6] BERRES Y M EICEBE SR ARSI T
B, JFEHATSBRmAIRMN T, MY R R mEK.
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BT RN MERET AIFEITHNAR

IR S ST SR BIE D) 7%-10%, KAEBRELEK, BitTHER
EBHTEN, AT ASHES, £ LRBEMAKEZSHARER, NSETEE
BRERIRTT ARE LR, ERABERAK, THEE™. RATRKERZETZR,
HRAER AR i iEls, HIEREREAEREEATNENHRY AKEE LH
REMA R ORAAEKARRME, STFERKE T, NUEWEEHEE.
FEaZ— R, XIS R R B AT T KR F R AR Tk B A
A, B/ TEENER

4.1 R IR I T KA RIFIA T ARE

FREFTERO TV AETRERS, —SHASREEN, REMNIMEIE, Lk
HATEERR . RAAA RO RNRARTEEN, RELBHHRET 5009t A
RERBHBGANER, BRBEyPSERA. BdXEBREXREARART —EHR
HEARBERK SNC U Z S ith, RESRACLIURHER, BEMRE. KARMHIR
f R AR &G, RRY RER 4-1 Biw.
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A AL RAMT SBIRASEY 1B
Tab4-1 The effect of frother on flotation of jamesonite

Pb (%) Sb (%)
BEA PREE  FE®%)
i [ s Bl
il 15.3 7.8 70.2 495 72.1
weghy 6.6 3.25 12.7 1.84 11.62
SNC
HeR 78.1 0.1 17.1 0.12 16.28
Ry 100 1.49 100 0.99 100
i 14.1 424 81.62 4,51 75.9
BTy 2.1 2.99 9.5 1.58 9.7
5
HERY 83.8 0.17 .88 0.15 14.4
By 100 1.60 100 0.92 100

i K+ RA: 300g/t: AR 658/t
NaC0s+ZnS0s+Na;S0: (3% 2:1:1 RESMEM): 330g/ts

Hi® 4-1 TELE N, EHAARPERT, FeasEy nEREERAR, X T4k
%, UTSlifEhRRA, EkERA 82.9%, TTEL SNC AR AP E N 94.12%,
FERR, EH S mEERR 83, 72%, ] SNC FEARAFIEIZE R 85. 6%, HBR
PIRARIMEREREZERK, HR, B SNC ERRRAE B X ERENT PizE
£k, WEZSmEARENERARIOEREEPT PEE ke Bk, Z&8%
ERER SNC e AR A BB i B 45 SRTE A iR M 4ie
B,

4.2 BEW MIE M AWt SR IREIT A B

By AT SRR R, RRERLE 4-2 1B 4-1 (1), 41 (2).
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IR A0 155 RN LR

A 42 S5 Rt S BT kAT H YR
Tab4-2The effect of grinding fineness on flotation of jamesonite with concent carbon

Pb (%) Sb (%) EV:”;
EREK  E%) -2000/?
S e 3 ¥0d mllhe: 3 ?
B 12.0 9.0 579 47 48.9
it 49 49 14.0 2.23 103
78%
HeRy 83.1 0.25 28.1 0.36 59.2
it 100 1.48 100 0.97 100
WY 15.3 78 702 4.95 72.1
Hefhe 6.6 325 12.7 1.84 11.62
85%
HERY 78.1 0.1 17.1 0.12 83.72
&it 100 1.49 100 0.99 100
WERY 20.0 535 62.8 34 57.0
by 7.6 4.45 19.9 1.60 10.8
91%
WHEY 72.4 0.12 17.3 023 32.8
&t 100 1.49 100 097 100

k. HHA+BZ: 300g/t; SNC: 65g/t

Na:CO:+ZnSO:+NaS0: (3% 2:1:1 BE&FRD: 330g/t

& 42 UE B LETAE BN (200 HEEN 78%K), WEEF DARAIE
21 9%, BAIAE] 4.7%, WHAMEABEEEREBHLRE, Sd—KkPEERY
SN 0.25%, B4 036%, RHT MABREEEIS, BrELBEREFEL
X. JEFARE-200 HiAH] 85%MIBHiR, HERZERIBIRITRT, WEERT + Pb

Bl KB 70.2%,

Sb FIENRERIA D] 72.1%, BV PHHALN 0.1%, SMAA0H 0.12%,

FERMERAAAAE. BT ARAEHEM, 200 S BIAR 91%, HEHILHE
VTR, SREED TR, PhHERKETES 62.8%, SbEMRREKED 57%,
RUC2URSENS, §ARAL ERasREER.
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BT 0B AR e EE R IS A R 4-1 (D). 41 (2) i,

Recovery(%)

100

9
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kL B
20t
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0

702721

AN

85%

91%
Grinding fineness/%

B 4-1 (1) 85 ARk s cHik R e Hh
Fig 4-1 (1) The effect of grinding fineness on recovery of concentrate of Pb-Sb

R 4-1 (1) RETEY M R EEAHEY RN ZN, NEPa]LUEE LBy
MAE-200 HAE RN 78%0T, SBERHET 194, B EICRABELEK, HRIEIKRERY 57. 9%,
BRE RN 48. 9%, HEAT WRKBEEERE, BIEEFERFFE LK. L
FHE-200 BiAF] 85%MIMHE, WHEMT M. SMERESFARMRR, HHR
R F Pb MBIMERAH] 70.2%, Sb MIEIKEE S} 72.1%. BEEG 40 A 4R 4538, 200
SR HIEF 9%, MEHTEWEN 2 TEER, PbRERIKE T E 62.8%, Sb
U R RARE] 57%, RACKHAEBAZ, §ARL, ERESTEER.

Grade(%9)

O = N W h v & Jwe o
L .

g

85% 91%
Grinding fineness

SPb

§8Sb

B a-1 (2) BH taf st AN 24569 H
Fig 4-1 (2) The effect of grinding fineness on grade of concentrate of Pb-Sb

R 4-1 (2) REAT BY AR R AU SR EM, B DT LUE 4 ET A
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BE-200 B & &% 78%E, MW, BORMMILEE, HPHMREh 9.0% 8
MIRALA 4. 7% HEEF 4200 HiSE ss%unt ik, HHHY M. BNAMREHE
§93RH, ERSE FRE, 2P Pb MBI 7. 8%,  Sb AIEIMCREAT] 4. 95%. MBSV 4 SE
B, 200 & B EHIAD %, HERE AT MIIEK, Pb k&6 T RS 5. 35%,
Sb A7 R 3. 40%. BILIMBOIUASAL EERBT BN A -200 HAE N 78%,
8, Z&E 41 (1) TUBRE, ETARBEEAT 85%n, SR RSS2
RHEEBEMRE, ElHE-200 B $5%AREBT &4, ELUEHRKRS, Bk
o)1

4. 3 SN AR RR SR SRR IR T AR M
4.3.1 AR

SAAMRERR, A —HEFEHT T KRRR, FREEFHR Mo E
EHR—M, ANTREFEHEE, TRAASANESTARESERRE. FHitk
RREEHACHY, FABBOREH. SRRENE 42, LTRERLEK 43, 44
AR MRS S iR 4-3 (1. 43 (2) fir.
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ore

)

> D3
> collector
> S8NC
Roughing concentration
4’
> D3
!
KPb > collector
> SNC
Scavenlging
3
! !
MPb X
@ 4-2 HMAE

Fig 4-2 reagent schedule and flotation flow of mineral

R 4-3 TLUE N, RALEHEGIRS KIBRR BRI, HRemE
WEBFREE. EXEANASHERAT, EA5BAA4FRNEEENRRIT,
Hp ST P8 RAIE D) 10.99%, BEEMEEED] 94.5%, BRAAHET) 5.32%, B
BRI REE 79.5% . KAZHBARNBHASTLUREBE BRI &6, HERE
BENEERGNBRAESEE %, TIRARBNIHBASEAN, HE7EE
FEHMBR—L, RS CHBERERERX. RABGANRGHEERMTHE
FEAMERTRESREME, FRBERBOEEE, XTERFANRGNELHK
PR RE R SR BN LIRS REIHM T EER R AR ETI 87%, BV &8
LA 23gn, BmIE TP S6g/t.

36



ARG WX IR ARSI R RN TR

A 4-3 AL BN IAE T RAT A BH (LA 2: 1)

Tab 4-3 The effect of collector combination on flotation of jamesonite

Pb Sb
A
ARWUN  TRER TRO) Ty EEEGD By AR
SNy 12.8 10.99 94.5 532 795
gy 3.0 0.52 1.0 0.54 18
HHy+RY
HEET 842 0.08 45 0.19 187
Ry 100 1.49 100 0.86 100
NNy 76 12.41 65.7 59 563
Sy 7.7 5.57 30.1 273 26.6
HA+ZWRE
HeRy 84.7 0.09 42 0.16 17.1
Ry 100 145 100 0.79 100
HoRy 9.0 13.77 83.7 6.29 69.9
gty 7.1 238 11.5 146 12.8
ZWE B :
HEGET 83.9 0.08 4.8 0.17 173
Ry 100 148 100 0.81 100

. FWR: 300g/t CAELLEIN 2: 1) SNC: 65gh;

Na,CO+ZnSO,+N2,S0; (35 2:1:1 IBAHEHD: 330 g/t

HE AR EBAET HEER Y, KRERWE 43 (D Fix.
100 045
9
80 |
70 }
60 P

50
40
30
2 F
10 }

0

Recovery(%)

NPb
8 Sb

B 4-3 (1) RA-FHMM 2 DGR E B I 65
Fig 4-3(1) The effect of collector combination on recovery of concentrate of Pb-Sb

H: ARANBANAE; BRAAGRIHREANAES: C:ZMENBANES
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A4-3 (1) RBRT ASHEAX THRSBDRT ERRNEH. KBTI, S8Ry
EMCRR G AAMBRAMA SR, HPamEREMREDI4. 5%, SFRIENER LT
79.5% WA-AASHNFBRMNSMERRHAZRK, RANZHRANAE, BN
[l %65. 7%, SRIEIEH56. 3% ZRBEMBAMASERR=ETRIFN.

16

13.77
14}

12 b

10 |

Grade(%)

SPb
Ssh

N

A B C

B 4-3(2) AESHiMa L5000 G S iit) ¥
Fig4-3(2) )The effect of collector combination on grade of concentrate of Pb-Sb
H: ARGREBANAE: B:AANZEENAS: C:ZREMRLHAS

Bl4-3 (2> RBT AEHRBGRE S BREBERT RALRZ W, ABETTa, S8R5
MMBANNGRET B LE, FTA=SMASHFBZESRET HRLAESK, B
REGEA3 (D), THEFFRA+BZAASERTHERAEHMNERE. Bikgs
E4-3 (1), 4-3 (2), RA30H, WAERAGHGERER R ABIFOAFIHIE.

4.3. 2 Y R B RS AR IR I T A MK IR

AEHFR BN RS ET FET AN WM RIAPFUR, SHASRT ERES &
frymnE4-4. 4-551R.

R ARBHMBLGIRLF2: |HEEHAN, HABRMSHEY PREMNEW. |
RALFE, BEARMEMEMESEREERTRE. SREM AFSERAT
A, SEHARRON, BTROERH, 7EPHENERIRERS, SRS HHER
2, BT P ESREARRFMOES. BEHICRERANK, BRMAZREN,
TR HRRIREEAIER, BEHEREEA. ARSI RREI330g/tH, BiEXNE
REF, BT PHEMRIER93.8%, HEWEAFI‘0%.
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AA-4 F B REEE B AT RAE %47 % o Bk
Tab4-4The effect of collector combination of xanthate+Aerofloat on flotation of jamesonite

Pb (%) Sb (%)
LV ELiE R R (%) - 2
L LTA Bl ¥ DA ' & 3
By 8.6 495 48.9 2.65 22,9
$ehy 6.0 3.0t 20.8 2.15 13.1
110g/t
BEET 854 0.31 30.3 0.75 64.0
By 100 0.87 100 1.0 100
HEERy 12.9 12.46 733 6.17 66.7
Heihy 8.1 382 14.1 237 16.1
167g/t
wHRY 79.0 0.42 174 0.14 11.8
By 100 1.95 100 0.96 100
Ry 11.8 1.5 75.2 6.02 73.6
Hehy 75 35 13.4 1.88 14.6
250g/t
REEY 80.7 035 12.6 0.26 17.2
By 100 22 100 1.20 100
ey 9.7 13.6 93.8 733 80.0
HeTy 9.5 0.33 22 1.07 1.4
330gn
HEET 80.7 0.07 4.0 0.1 8.6
-t 100 1.42 100 0.90 100

i BlOR: BAMBL GEEEI2: 1AM SNC: 65g/t
NaCO:+ZnS0,Na:S0x (3% 2:1:1 A {EH]): 3308/t

100
S0
80 |
7 ¢
60
50 P
40
30 ¢
20 F
10

0 A N —_
0 100 200 300 400
Dosage of agent(g/t)

Recovery(%)

~—4a— Pb
—a—Sb

B4-4 B4 FlH A BT 4 BRABAH T SR ) Bk

Fig 4-4 concentration of collector combination on recovery of concentrate of Pb-Sb
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4-4 RABHBHLIEA 2. | AESEH, XHENBEET ERENZY.
AT EACE I, BEEZH AR M E R AR TR, HzmAEM 1008/t 91
B 330/t SEP, #. BOEEER—HSIEMAKY, SHEFFRET 3300/t TH
S PR A B 93. 8%, HHA9EIEERIA E] 80. 0%.

16

14 }
12}
10 F

3 .
- /—M _
i ——Sb

0 100 200 300 400
Dosage of agent (g/t)

Grade (36)

[T S I - )

4-5 SEARICH M E 244k o b du i b4 el
Fig 4-5 concentration of collector combination on grade of concentrate Pb-Sb

Bl4-SRAHMBHRH2: 1AAEAN, HHEBERT SA0EH. bE
ALEH, MEANARMEMABRNAHTRS S5 AARNEREX. 4
HRRARRDOR, HTROBRHK, R HRRARRRERSE, HRENBERE, ¥
VHSREAAR. BERCURROMK, R ZRIS D, TP 55
MK, WHEREBK, By AR ERIRA.

4. 4 BIRENNE

REREERRTN, FiE T RAKA+RY (87 B25%2. 14205 4
UGS, KA SNC ENERN, NayCOs+ZnSO+NayS05(2:1:1)4 &8 Flfbdiek
WE MBS EE S RIBIRE. ZESbEERE X R T BINE R RN R. RRIBE
i 4-4 Fi7w.

KRR 240 HTRMEHAT RS 2R, MA300/ T R, —WHESRAIET
21.5%, FFEEIERERI81%, RIRNEH LLEA SN, BB e Eg.
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mineral

'

YO

S

K. D3 3308/t

Xanthate+Aerofloat 330g/t

SNC 65g/t
Pb roughing corfcentration
4 ’
F D3 150g/t
KPb Xanthate+Aerofloat 150ght
SNC 30/t
Pb scavenging
3)
>x  CuS04 240g/t
Xanthate 240git
MPb
SNC 30g/t

Zn roughing concentration
1

-
4 L4
< CusS04 120g/t
KZn > Xanthate  120g/t
SNC 15g/t
Zn s-Javenging
3,
MZn X

B 44454045 5 & 09iF ik RAL
Fig4-4 Flotation flow separation of Sb-Pb-Zn of mineral
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4.5 Tkites

BEKBROFRNRR, EHER-FRNIEZRBATASTLAR, SHEN
EFETZREMAE, TRRISSEERD, SUEHE, LTRSS, SEKE.
Bk, KA LR AL T R R TIETH,

SARGHBEEMABITILRE, Taks% T20064F3 B #ATES ik (ks 4 %
W4T T M MEA1000d8 Tk s, T RRRENHE —WHE, WKRA%,
ZREE, AREA KL, WKEE, SREE. TWHBERESS, RRAGR
SR NELS.

A5 BApEEEA T R X
Table 4-5 Result of industrial test of flotation of Sb-Pb-Zn

enr/% Y 2/%

I% T #i &4
Pb Sb Zn Pb Sh
HERT 322 165 7.5 9521 7828
BERF 008 024 310 479 2172 HH+RY: 3308t
SNC: 65g/t
HLE R 46.3 Na{0s ZnSOs. Na,SOs$%
R 0.35 . 2:1:1B5{H: 300/t
=y 167 105 298 100 100

WY 306 163 98 9417 70.69
RS 010 030 22 5.83 29.31

BITTE  BHT 45.8 B75: 600g/t
BRE 0.34
By 1.63 098 305 100 100

ARISERTRARAF LZ B RBBHHEBE, BRRENM.17%EF
95.21%, BHEIHEMT70.69%RH5]78.28%, WM T7.68 B4 H, REEY, HUIRH
HAMBRHUS PN BN HHOHBERER. ANRISTUELRAAS
WEE, HERT PEOLEMN.8% T ME7.5%, H AEFEAT (A4MEEAR)
PEERSR L2 2% NE3.10%, TR TEMFREAHET PHEESREH
SRR, SR EIEE A85.17%IR B 2189.39%, HEEL A 218 #4.22%. RIES
FLRERERY, XAHLILE, RALARERZHIS T ZIR#H11.3%.
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Y2

~200 H85%

220H

roughing concertration]li
kP Xanthate+
scavenging IV
é? CuSt4, Cald
{*<) Xanthate Z#oil
In &iﬂgmmmim
Ca0
O TN Xanthate
rouging comcrsaion ]
— ] scavenging |
Cal
roughing cpncentration 11 Xaniliais
_ === :I A
) scavi in%[l
roughing concentration [TI Ca0
_,:)
scavenging [T
KPb ()
Xanthate
scavenging IV

B4-5H4nHy ik T b AR
Fig 4-5 industrial flow of flotation of Sb-Pb-Zn
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TR RSB A WIS LT R RN L LEHR

4.6 G5

BV A R BT MREIERNRE —ENEW, SRR AR AR
IR, TRARE—EREMBEEROEANSNCERS B, BEBRTEKA
BRFSF TR, AARRKARKENEFENEN, RABSIENR, BRAGNIERE
&, :

Bfilon, ERREANT, BRAESEBRAKEREW, BBRREM, £L
BF, REASHERMARBIE, RIEGRGHRARR, ESRTFHRAHSEZEE
B, RmgyiRe®e: ASERN, 4. 8. SNEEEREan.

BREh. RMEAERRARRNET RSN, BN, EEREET,
EIREMFAOIMEENET Y. ZEHAADIN ARG HRIMBIRNER, BCAH
VHENTR. EEARETLES PR TRIENNA, FTZaYEERMS. B
REFEERR, FREFBEASHET PENES.
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EAE THERNERR

5.1 RiafaiEERR

5.1. 1 EIBHEEMIE

RERGEEMES R B 51 FiR.

20
18 }

16 b
14 }

g 12 }

g 10}
s b

% 6 F —o—2#oil
4 | ——SNC
2 b
o A

0 2 4 6 8 10 12

Dosage of forther (mg/L)
1 5-1 A MR B
Fig 5-1 The effect of dosage of frother on height of foam
A 5-1 REAFEMEERHERAR ST, REFRSKSHAMABHRRAMERZ
FREHTRAAMLRER, ANRTRNTUES, BEREMNARMEN, KR
BERFERWTRIE . I B R E MG A mAIRE X AHF, BRAKMHEN
2mg/L N3 8me/L MRS, KA 2RI E S L FHRAR, T Sme/L 1413 10me/L
g ES, PEMEKEE, HRFAEEL, MEFHE 18om HFEE L. B (-1
RAEDSRKOFGT, FHENERERELER.

5.1. 2 B BMIE AR KM

TR R R A 5-2 B,
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20

18-.\I—I\./l

16 |
14 |
12 }

8
-
—o— 2#0il

—=—sNe,

Height of foam ()
o

O N & &

A L R

0 10 20 30 40 50 60 70 B0
Concentration of carbon (g/L)

W 5-2 &g ARG K HhH
Fig 5-2The effect of active carbon on height of foam
. ZHH: Sme/L
ME 52 ATRUEH, BEEEERRRAREENENER, AR ERE

fifm, Z—EMEEKEEAET®, I SNC RRKREFAFAZHTRE. SKE

MFEM 10g/L I3} 40g/L MBS, —BSMmEKEEMEER P AR S BHENR

BT R, BB T REMSEHEM, —SminRKEEAREREXMBATRERE 6mm

HyE M. T SNC MK SRR NRHEREWENENL, EARERE

18mm KIH & £, X0 SNC ZIEHBRMEWHLE/D, — SR RIEERMER LB,
BAT LRI EY, W 5-3 i,

18 r P\-—-\.

.. 16 F

£ |

E 12 }

£ 10

£ 8

g 6
4 —e— 2#oil
2 —m—SNC
0

0 10 20 30 40 S0 60 70 80
Concentration of coal gangue (g/L)

B 5-3 At BB AR A EA
Fig 5-3 The effect of coal gangue on height of foam

#: BHH: Sne/L
MBE 5-3 FTLLEH, BEFARPAEERNREEESTEM. BEETIRER
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#m, ZSHMEEAREHETM, T SNC HRKHEEERENTR. SHREMNE

M 10g/L B 30g/L MR, —SmiEKRERERTEERSBIOEMART

M, BEESHKBOSENEN, —ShMRKRELE TR, BETROEESETRS.

M SNC Mk EEAM S HRAN LR AL, HRINTUIFRMNAE, AREHN

TRE, B SNC ZIRFFEHEMLL —SHENMIZ, —SHmIHBTaHEWLEL.
BRIt RN, Wl 5-4 BT,

20

18 } -/‘\-\____
E16-
= 14 }
A 12 }

1o }
% 8

6 L
@4_—0——2#0“

2 F|—w—sNC

0 L d L

0 10 20 30 40 50 60 70 80
Concentration of coal (g/L.)

B 5-4 R R BB AATH
Fig 5-4 The effect of coal on height of foam

MHE 54 ATELEH, BRI RFRERNMRELESETEN. BRRS SREHHY
m, ZEmMEORERREABTRREBMHEMEIRI TR, T SNC MREKRENR
HREGTRE. SHREMAEM 10g/L BB 35g/L MitfEd, —ShkyRkmEHERD
BREBIMEMEE TR, & SRKEMSERN, —SHEARKEESETRE.
SNC WK B HRE SR BN AR RSB T R, X$i8 SNC ZERNEHIL_S
WEAD, ZSMRIBNEERLERK,

el E&E, WLEH SNC MMkt - SHmKttaeRe, F5RBmY
FHIEM, BEBEFRHET B0 A NE RN B R AN EANRELERE,
MR RIE M BRE B K AEAE A . b TR, W YRE SRS, BRSNS,
B APRAERFHITRY, WARSBERERENT PR, BIERERNERN
SNC A S SARERLT R ERE, WA SHRERS MHBRATRHK. R&FRHEER
RIRIERIER SNC RRBELENRMN S, REIRENETYOER, FRER.
B R L.
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5. 2 AS TN MER M IER R

5.2 1 A&HKHMNERR

HRTHFED, BELLRENMLEPHAR EMVERIIN » ATERE
1930 F Huckel B M5 FHIEZ, HHRN HMO . HMO B2 —F i B H MM 2 T3
B, CHEE—-EMMLZEAZAIRERATOENABENER (FERSYTH
» BT FRRBAREL), DUEErEEER X RREEENLEASATLSF
AT R,

I MO 2R3, RAT HMO K fF4r RIE H ZBR . BAMEHEN MO I8R5 THE

reRURAAE, HHERWE -1 iR,
£ 5-1 B4 B H 4 HMO #41{A
Tab5-1 The HMO values in polar group

4P R EE q HE Q NrHERERE HitEL R

HOMOQ=-13.3177 ¢V

Muliken:
. N—C/ 2 4= % Q=Q LUMO=-3.1979 eV Xm =8.2578
1 2
\S =1.7078 =0.7078
P HFHRMII: Ex=3.1979eV Pauling;
BTH: 1=133177eV X;=3.5936
HOMO=-13.3641eV
Muliken:
A LUMO=-3.6662 &V X =8.5151
_ O_C 9=Q Q3=Q4
1 2
g =16493 =40.6493 HFRAS: Ex=3.6662 eV )
4 Pauling:
BT L=133641 eV %,=3.7023
HOMO=-13.9739 ¢V
— Muliken:
3\ /4
o 94=qs Q=Qs LUMO=-1.7481 eV Xm =7.8610
_ c)/ \S =1.8262 =0.8262
1 5 HTFEAD: Es=1.7481 eV Pauling:

BEL: ,=13.9739eV %=3.4178
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TRMAE AR TRERN—HERIEED, ERRE—STFH, —BRFHET
SIMBCHMEEN. REFESBERDMOEE. Bk, 2 FPETHRAERR, 24F
PRERETHRER, WS TFEEHEFRAR, R2Z, WETHRR/MEELS,
REN TEER BN BAN. BERNEAURFTR—AIPEMNES, CESHH
WBIRTF, EERBEETHEWTRERL, Bk, ERFREOHTH, MHPE—BF
KHWH “ERQRE” MFE RRRZIEWEHEAME, KL, ZEARSEART
CAFRIR > F IR G Haxt o FHERE M.

R EREPEAR A SR G ANXRTLULG: EAERERT, #
AN, SEEASHESEMAS AN, Sattdh, Kikithigm. wEs1
WELEH, M Muliken tfitrE®, RAMBAMY 7.8610, HZGM AN 8. 5151,
ZREHIBAER 8.2578; HI=HXBAERIORFER: BEZRIOBHE; N
Pauling SR, RAMMBAH D 3.4178, HAERBRAMR 3.7023, ZREMSEH
% 3.5936; —HEAEMADPXRBLE: HIDZHE> B2 RUELEM Muliken
AN IBIERM Pauling BAMEE, BAMBRASLEN, BbEmEREEH
B, RENEVYROMETEM: XANRAERX, Eik, SHHREIES;
CRAMBEENTFHEZE, X— A5 RBHNESEH—.

BEEHA BT ERLER, EHAMTORMGEESE. AAEEs ), ZHNRKEEH
M. WES-1FaLimiE, HAREEATRARETHEAERL T 16493, 25
RPREMEFHRBEEEL 17078, BARHEAPRARETHEFEEEST
1.8262, BH=FHWHEEMRXDRRN: B LHEOHY; Bk, BHEANT Y
FIRLF BB B D BT 2R B E X5 YR 7 AR B 1, B R B 25 SRRy
RAMBE TS GRENLRAMZH RO HER, BIRER, IR
BEWELRERE K.

SFNEERBES THRHRT AR —ENZEAREHIEER ARSI ET
E-MBIHRTE (REFL) MFARKOTHRALN “HR” $5F, AENT.

AFFH-METHREHRETUA— B (HRB) v RHE, XFSTHHEA

R FRERY (RETREH HAHFHIE. FFRERTBENETERE—4
Bsh, EWETHANRIFRBOEFRERYN, S THEF RS HENH

THTE, BIMPTFHRERT —ENRE, SREERaRRE. a NSTUBREH
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TREBRA, BINERAENER. N2 FRERRTR, X+, AMRERESy,

My, BHRBNE AMEEREROy, By, KIRBVE. »BTHREESHEITH

. i (Highest Occupied MO fRj#% HOMO); BR{K%4F 3118 (Lowest Unoccupied MO %R
LUMO), HiER 5-1 FEEETLUEmAE (5-1)

LUMO

LUMO
LUMO

e e @

€122

Bl (TR

B S-S B AR & FRERT
Fig 5-5 Energe of electrons orbits in polar group
ME5-1 ATEVEH, RZ5EE HOMO #9E%-13.9739 eV, HZifIH-13.3641 eV,

ZERKIA-13.317T eV, FUL, =FHEEEK HOMO HH KT ZHE> K
>ERH . MR HOMO ERA/NTH, BASHGHBTHNZZZHR, 1B
AR R MBMREREE K HOMO M FE%IE, NiZRZMBABESHAHBT, 5§
VRBTERRR, BECRR BN ZRTF, HKRABMEY, NRANBREERE,
BAMARSiEERAN R AR U RRRMSRA—H, BiLOAREZEE HOMO #
KIMHEHE, FREEFNBRELRER. STREIBEAIBE-MEEENDE
ik R, £ MRS, FMEETHEATESREEERFTERE.

50



IR A At X MMM T RN T TR

5.2. 2 BE RN B EIR

FRERERMULMGRAEUE, PET SHARGARBLUATIMNR, X6
MARRATA & FHEEREARRNRAT R, ANBRXFHRS RN,
HERRASRARR, DAEHADRANE, CRAENASUROXBARE, EAE
BABMNEX, WANEHE EMERCT,

&, TR CAZHL & Eh DA 280 P A 23 S 0 6 R o [T 38 AR P 2R L (1, R A Sy [
BB RIARA:
(5-1)
&, WHARNAE
£, ~—~ P R {8 Y O BT AR 79 (B 1 T 1 V4L 4 B e o 4 ) AT AR S 3474

RI\|AKX (5-1) WA, HEHOH A BB RS A7 SR N R
BNGR, HRIFE (5-2),
A 5= AR SRR A6 5”405 S BB B 69t 2

Tab5-2 The result of synergistic effect of collectors combination on pure ore

g 4 TR AR
AL HEER (%) IALEAME (%) HEIB (%)
2:0D
£ £, g,
By By 85.0 50,0 35
B 2R 55.8 45.7 10.1
ZRE+ BN 68.3 65.3 3.0

% 52 RAS UG R ST A5 WA O RANE R . ARFRITTLUE
t, WHRMRGU 2: 1 MULHFTAS, RAEBNMHEARNERKS 35% HHMZ
RES LRAMBRGRE S HBR L B LA R % 10. 1%H0 3. 0 B4R, RLBHIE.
AR RAURE, BEHBFMBFIRNEA, HASHENKHkEs D
B, TUOEREURLEE, HASHRERLSELT . MiTHEHARBTUESY, X4
GRAATH AT YRR LT PrAR S RE—BU.

HE LARSET YRR KL, BEBAMEH, FmEEA 5-1 AR

51



IR Se T UL AT RN L EHRR

FAGHRN LT BREMTIREE, FEERNRRASHRORN, Hik, %
BELET AR RIER B A R R, FERARN B AAME R EEL
R R R BV ABENIEBEER, FRZENTRAERBAXETH 4.
MAEHMTRBR, RiHUTHEEA

B £ _
Ez—ﬂ x 100=¢ (5-2)
£ gg +(ﬁg _ﬁ) £
B,~a
AP E,—EHE: %
e R WAL %
B——¥W L, %
gﬁvﬁﬁh@l‘&$! %3

B, ERT BAL, %
&, WENTEIRE, %
R BRI R AEEN AT, EXTELN:

£
—b+%g
a b REEa. f,. s, BT, B, , RESHTWIELHFRMLN, 10

IAE AR TS B A RS E E
PRI R R R IE A K -

E, = (5-3)

E,=E,-E, (5-4)
E, — RN
E, B RMERN FRBRELERRA S L EE, %

BB RINTART AREFERER, EFATRASANN, By WSathER EFE, B
B, HARK (5-2) ~ (54) KRR ER. B (5-3) ~ (54) RATLUEHE
A& HBGH ES R R ST R R R R R T R RN, 3% 5-3.



SRR A X MBI RS T R T TR

A 53 A MUH o KR T G WA E B 625 K
Tab5-3 The result of synergistic effect of collectors combination on rough ore
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