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YDV IN—TFEIEZESN DD SiC DHEE - BEICOIWTH

ZH £X -l Fih - BRI BE

B KFEIZE {EZ2ITER, 564-8680 KF/AF» AT LLFHT 3-3-35

F—U—F I FE fF, SIC, SO, FEHFEE

DY VEEENODIYYIVIIN—DRSA LV VTIRTHE, SiICRFES v EYTFAIVIC
BELICHBRZRAWTIA Py —C&->ToUavNgEchTgd., YU I VEEREXSA Y
VU LIcg, SiC EHIbNTc Si DREYMESTHHEIRRNRET S, SiIC LU Si DRFER, Zh
ZNHN10um BLUH 1um THY, ThOoDEEHIE 9:11BETHS. HEIERFORTIR, hzE
T4NVI—TUVRATRELLRICERLIET 5 L, SIiC & Si0, E5TEAMICE 2. EEVORRL
PRELOBSND, FEYWTHS SIiC % Si0, hoHEE - BETSIZENEE LI

RO BMICx LTI, FEENBRATES. BT Vv EREEERITHE FFVILFUXFILT
VEZOLYOSA FELUNIAFIAIFITVEZILZOSA RER@EHRE LTRIVE.
SiC B & U Si0, i F EANDAEEHKIOBEENAES NI, FFVINMIXAFLTZVEZILYD
54 FEETTpH, ARRE, FEBEZELIET, SIiC & Sio, DFEEEFEFANT. HHET,
HETRE, BEIRSLUBREIRESC—EDFEET O ERXEZHEA LT SiC OME LIXEZD0

TR =1To 1.
96.7% Td - I=.

&

[l

HifERy)VavAvay hORITA vy TIRTIE, SiCH T
7y BV AAVITRG LEBmERHOT A vy —ickD
Ui g 2 G oncuns, SiCRiFE2E8 25 ) —%lifL
TWw507T, PRI SiC G2 4 10um) EHIS 7 Si
CRI 728 - 1um) Zxh e nERIL9: 1 REOHIETEUTH]
FERE S FEAE L, T OMERSEEE S > TV 5,

WHEIBE Tt ORI F1d, WhE 7 4 V5 — 7 L R THRE L I RICHE
MY 5 &, SiC & Si0, 2BV RAMITIE 5. BEEYOREL
CEE LOBSN S, A TH B SiC 208k - HET 2 HTA
BT S 5 C LM EETh 5. HEEEE I, YEOEZEEFIH
U CHEIRICEA LB AR LY &b 5y #id 2 kT d
575, SiC & Si0, D & S IcHEZD/Ns WY E O HEEREETH
5. A4 7 a vy ERHOWTORFEMNNE C, RFRICREVEN
BWoT, WEOHEENEL V. —TF, FBEEGHECR RO
EZNWNEL THRFORBHEDEE KA Y74 -2 &L
THEET 5 ENTE 541 TH 5 (Fuerstenau, 1970; Fuerstenau,
1975; Fuerstenau and Shibata, 1999; Shibata and Fuerstenau, 2003).
Kusakaetal.ld, FT YWV M) XAFNLTVvE=I LB TA FZH]
WC, 1um BUF O R 1-18% & Si, Si0,, SiC $i 1 0 7558 ik bk
éﬁcf%b,3@®M?®éﬁﬁﬁﬂ%MtTM5L&%Tt
TWa, Fifz, SiIC OFBAFEIC I T 4 v DR BETINT
W% (Yoshikawa ef al., 2002; Kusaka et al., 2003).
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—EDFETOEXTEOLND SIC DHES LTINEIE, ENTN9.7% SLU

AR TR, v a3 vHEEROR 51 vy S TRTHAET S SIiC
& Sio, hiF7» 5 SiC Z47#fE « B9 57291, F#EEIC K 5 Sic
& Sio, DM EABEIC D W TR Lic, RGNS G A 4 i
SIE R A W e, &c&&@ﬁ%’ﬁﬁ%ﬁﬁﬁﬁﬂ@%é
H75 5 UIT SIC & Si0, KL FOiF#ERHEIC 5 A % pH, 7 R RES
K OEER I ORI > W THRET L7, HLE, A%, iERhE TR
A EDEIIGED SIC OFE L RIIERIC> W T bRFTE2INA
7.

1. RESIUERAE

SiC IIAFIFET (FF) X viffts Ntk FTx v 7 V%
7222um TH -7, Si0, FEA(LY: () X oidtsnzat
ORFT, A Y7 VRIZ93um TH 5. WO bHIFTHIC
AFLicboT, KFRIEEBROVHIFER D LT 2R ok f
BEDOREBMTH B, FERERITL i¢u¥1@%%%#z
BMEEH D B3, T OFEE DR TR DE T b IEFESR
LAEEDLRWE—RbN DS, K% @Miiv—#—@ﬁﬁuL
KB DM AEZE (LA 910, (FR) HGSUER) 1T TiTL,
Y-y EMIFE - H 1% —F / Z (Malvern Instruments Ltd.) %
HWTHIE L7z, SiC & Sio, DIEKEAG 4 — ~ v — 7 IMP-LP2
(Quantachrome Instrument Co., Ltd.) % F W CHlE L 72, SiC &
Si0, DM ZANE 7" L 21 TEFIRIL 1T > 7 51 B2 A R E

IZTHIE L 72, Table 1 1S SiC & Si0, © # ¥7 V1%, HE
s L OEMAOEIRSh TV S,

BaA A v HEREEERE L TR ) AF UL 2 F LT VEZD LA
su 54 F CEEMLRRTE (BK), LU TMOAC &I&id) B LT
FFEUNR)AFUTvE=T L7054 F (EALRTE B,
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Table 1 Physical properties of SiC and SiO,
SiC Sio,
Median diameter [um] 222 9.3
Surface area [m?*/ g ] 0.4 121
Contact angle [°] 37 84

Table 2 Cationic surfactants used in this study

Trimethyloctylammonium
chloride (TMOAC)

Dodecyltrimethylammonium
chloride (DTMAC)

Mole?ular 208 264
weight

+ +
Structural CHs CHs
U CHL(CH,), - N —CH, |-CI” | CH,(CH),~ N —CH, |-CI”
formula ! |

CH, CH,

PI'F DTMAC &8EE) Z i L 72, Table 2 1[5 A A v MRS
HHN D F& LU FHEI RSN TV S,

SiC & Si0, 1o d 2 FE A O WERERIZLL PO £ 5 12fT -
fo. FEIEHERIKIERAC BRI 2RI L, BTE OB O ik
WAFEL 7o, W ATTED pH ICHEEL, 24 —35—T 15min
PR U 7o, BB 2SO R, 108 A o R IE AR A
# L v Y 11 (Kaimenkasseizai Bunsekikenkyukai, 1987) %\ C
HIE L, WS EAERTH DYV I A © P A O W B 2 Ko
e,

SiC & Si0, DIFEEERIE > ED L HIC L TIT» 7o, BRI
ARV b= vElT, h 5 A8 100mme, =S 160mm TdH
3. SR & REIEERDK AR 2 & O BREK 2 FR L T, ED
pHITHBELLRICX 4 =5 =T 15min iR L 2. T okic, &
L 7 TR SRR B L TR B & F WV C 300 rpm Dl S THRE
HREERDS, THEODAIZAT 4y —%2BL CHERRDE
FAHAZRL CIRRAREIT - 72, KUaKIE LTS Vil
20ppm DPEEEE 755 KA IiRINL 7o, XL 72 7 v Zthof 1%
AL, Kok« BZEER, HEEICKLD SIC & Sio, DR
R 7.

2. EBRERELUEER

2.1 SiC & Si0, [CX3T 2 F54 F VR EEHEH O BEEHE
SiC & Si0, i -0 ¥ — & WAL A JITE L 7455 AY Figure 1 10K S
nTWa, kT & bICHEERIImS THREMMELTED
EFRTO pH 1 SiC & Sio, KiFIc>W\WT, ThZThpH23 B&
UpH35TH5. TDLIBRFOEOEMDEHEN S, FiHiE
PEFNT 13 TMOAC % & UF DTMAC %\ 72, SiC ITxtd 251 4
v MEREIE A OGS & & pH D BRI Figure 2 IS/RE N TV 5,
GEAL LD pH T, REiEEAORERIE pH ARE 5
WKONTHML, pH 6.0 LI ETHAERE—EMICES 5. KAEKR
PSR 2 ARG R 3 = OffEEIc X > CIEEMEHRT 21 4
YHWETH Y, €— 7 ENORERSRD 5K pH T SiC kit
BIEICHEEL, & pH BT I3 ET 5. HESLI LD pH
BiTld, SiC ORMEEN & AREEL 7B A v REEEAIE S o
M WEER G )l S, ERSENLcEEL NS, X
DR IE, 72IC Figure 3 IR A= & DTMAC i OR%R %
SV iar—7vy b LTELNSE DIMAC O 5 FIgiufik
HEOM (1.1X10 3 mol/m?) Td 5. TMOAC D H5) 1 hafimk
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Fig. 1 Zeta potential of SiC and SiO, as a function of pH
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Fig. 2 Adsorption amount of cationic surfactants on SiC as a function
of pH

Solid content: 0.3 wt%, Concentration: 9X 10~* mol/dm?
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Fig. 3 Adsorption isotherm of cationic surfactants on SiC
Solid content: 0.3 wt%

EHEIZ, DIMACDOZNEEFEAERUTH -7/, pH6.0LLET
WM O RAETEHER OGS & b Ho) Tt E R 2 A 5 2 &
D%, pH 8.5 DEFD SiC 1K 2 FmiE A 0 s FiR AR 4

e Torss SOk



&
£ 10°t

O ]
E
= 10°F

c

>

g o7

S 10"

5
— 8|
5 10

—

8 -------- Monolayer adsorption
2 10° o
<C TMOAC

® DTMAC
1 0—1( 1 L I ) 1 A 1 . 1 .
2 4 6 8 10 12
pH [
Fig. 4 Adsorption amount of cationic surfactants on SiO, as a function
of pH

Solid content: 0.3wt%, TMOAC: 10 *mol/dm’, DTMAC:
9X10~*mol/dm’

Figure 3 12779, LWFNOMFA + v HERFTENHIC>WTH 2D
PR SEING B i o M TIRE RN T 5. WEESRHIZO L
T, LWITNORGA A v HEREEEA 2 W 7c5E T & 3IETHE R
DEMRBIRDE SN, B A v R O #r 2R 25 9Xx 1074
mol/dm® D i CHL T IERafnls & O EICET 5.

Si0, IZX T B 51 A v R HEIEA O WS & O pH 1< & 221k
12 Figure 4 IS/RENTW D, WEFNDGA A PR G A %
WA B pH KT 1RSI0, 109 2 BTG M o & 813 (K
<, pHAE L L3> CRIEWH OBE =SNS5, 3
NTOpHIBITB VT, Si0, 1S9 5 2 BRADM A A v MR
PEA O A B 3 ) FIERfICE RN Th 5. KIth o ik 3
DTMAC O B4 T fafil g 2ol (3.7X10 *mol/m?) TH L,
SiC DG LEMICNERD F =5 D5 v 7 IaT =78y Fh
LRDILHDTH B, TMOAC DS FIEfaflli & d, DTMAC
LEEAEED SV, pH 8.5 TOD Si0, It d 2 A MG HEA Ok
HERR % Figure 5 1KY, LWINDIGA 4 Y HEREEHAICS
WT b2 OREENEINT 2 I >N TIRER NG 5. Fhgians
7 9x10*mol/dm> D 5 TOWFE T (E 1.7X10 "mol/m> TH v, H
DYIEIMCERD & EOWEFRE 1 & LTI OEE2RmEER
BT 5 &, $b B 1.7X107 mol/m® % 3.7X10 mol/m> TE|
BT EICEOWHEERERD D E, 0046 EWVHPNSWEEL B,
TMOAC & DTMAC @ SiO, 12369 5 W5 il 1 (31X B BR T &
%. TMOAC & DTMAC W N &K T 3 v Th b, Bk
DHPIRILBEEFED, N FHENEM L TV oo, T
LIRS FE B L EFELON 5,

22 BeA F HEREEERZ A SIC & Sio, DiFES B

A A4 v YRS A% O T SIiC & Sio, Hibk o %% ik %
frofc. —fl& LT DTMAC %\ o6 0 & HL % Figure 6
IR LTWA, TMOAC % F\W T SiC Hik D isilig 217 - 72 &
ZORIGEIF pH 2.3 T27% TH O, pH 9.0 T38% TH 5. Fig-
ure 6 £V, DTMAC %7254 0 SiC OFHEENEE 3 pH 3.1 D
EE30% THY, pHBEL BABITo>NTHEIL, pH6eD & &
78% & 1%, pH 6 LIEOFEETIE, SiC OFERIICR 31T —E
fEic?2 %, TOpHIF, SiCITxtd 2 FHEE R OUEEN—E
2155 & XD pH & —F$ 5. DTMAC (&, TMOAC & H<TEBiK

H32% H15 (2006)

10
107
10+
1077

108 -

-------- Monolayer adsorption
O TMOAC
® DTMAC

10

Adsorption amount [mol/mZ2]

sond gl

10-1C P T R TIT R R R
10® 10°% 10* 10° 102 10" 10°

Concentration [mol/dm?3]

Fig. 5 Adsorption isotherm of cationic surfactants on SiO,
Solid content: 0.3 wt%, pH: 8.5
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Fig. 6 Flotation recovery of mixed particles with dodecyltrimethylam-
monium chloride as a function of pH

Solid content: 0.3wt% (SiC:Si0,=9:1), Concentration:
9% 10~*mol/dm?, Flotation time: 1.5 min

RORFEHENE W IcHIT, SiC REITH LT X b ook 4
H5Z o4 E LTI OENEL S EEL NS,

TMOAC % H W A4 @ Si0, Bk 7R 13\ ¢ 1 D pH
WTd 5% LITTHAB. Figure 6 £ U, DTMAC ZH W\ 7c&0
Si0, DAL IE pH 3.5 T 6% TH YV, pHBEL 15 IC >N T
ML pH 8.5 T30% &7 %. DTMAC 2f\Wici&icid, pH6.0 T
SiC & Si0, DIEFHEMINHEDEN K b K& 5D, pH 6.0 TD SiC
L Sio, DIHINFEFE TN TN 718% BLV 15% TH 5. SiC & Si0,
TIRENEET 21013, DTMACZH WA ZEMEF L WEEZ S
na.

Si0, Ikt d 2 ARG OWAE R (3 SiC 1T 2ERLD b
EWVIC S 57, Si0, OTFERIERHME L O 1 ALHIE R D
PWERPER LTS, FTiclxi & Hic, B TIEaaks
BOLXOWERE 1 &4 5 &, Si0, ITxd 2 EEIL 0.046 &
BWETH 5. Si0, DHEmFE L SiC IclhxTRZvwoT, Hif
EVERIOBCE A THWBERP/ NSV E VS BIRPET 5.
IS LT SiC ot d 2 REEHERIOBERE 1 0L 120
K Shkll3ETH B, —7, SiC & Sio, hiFHEOXKHEEET
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Fig. 7 Relationship between flotation recovery and flow rate of N, in
case of dodecyltrimethylammonium chloride

Solid content: 0.3wt% (SiC:Si0,=9:1), Concentration:
9x10™*mol/dm?, Flotation time: 1.5 min

b B AEREST S L, Table 1 IK/RENTWB XD IT, SiICD
Fildoek sio, K & 0 bEUKIESTEV C LA S, SIC &
Si0, O EFEEICR OHE 13 T D & 5 ISRk & R AR 10
HEMEICBERLTWE EEZ 5N 5.

DTMAC % I\ T SiC & Si0, DR &Y O Fi8 i & 17 - 7.
SiC & Si0, DRAYI O iFENLAR & pH DBEFRIE Figure 6 IZ/R S
NLTW5, pH 3.0 TD SiC O IE 40% TH 5. pH ML 74
%o N T SiC OEIEER ML, pH 6.0 T 80% @ SiC 23[a[ &
5. pH6.0 LI ETIE, SiC O IE—ETHS. —7F, pH3.0
TO Si0, DKL 6% TH 5. pH HE< 125122 T Sio, D
[N L, pH 7.3 T 22% @ Si0, Al &5, SiC & Sio,
DENHRDED RO RELBEEEDpH 1L 6.0 TH S, pH6.0IC
B 5 SIiC & Si0, DIENEIFZNZ 4 80% B LU 10% TH Y,
BN D 70% TH 5. SiC & Si0, DIREAYIH D 5 SiC %43
B4 21213, DTMAC #\WV T pH 6.0 THIEST 2T ENHEETH
5EEZEZONS.

RN R SR T OFREICROBGREH N, ToftRE
Figure 7 1% L7z, pH & SiC & Si0, D EiEAS L WEHZ o1
% pH 6.0 ICEXTE Lo, BHRA AHREDEICEED 59, SiC DA
KL 80% T—ETH VD, Si0, DEIINK I EHR T R K&
200 cm*/min THY 8% L 72D, ERF RARWEMNEINT 51c>1 T
Si0, DIEINER I E < 725, EHRA A A% 200 cm’/min 1ZH%E 3
%L, SiC & Si0, DEINERD =M IA L 5 5. Figure 8 13775
il &R FOECROBAGRAER L TV 5, FaEHE2Y 0.5min T SiC
DN IL 43% TH Y, [FERFFENE 251251 T SiC DY
RIFEL BB, HEFA 1.5min D_EOBA, SiC o IZ—
EED 78% @ SIC #[ENTE 2. —7J, Si0, DA (F7#
KE[H1 A3 0.5 min DEFEIC 8% TH O, FERHAE B 212> 7T
Si0, DRI E < 72D, FEREAY 3.0min @ & & Si0, DAY
FE19% E75 5, FHEIFIAY 1.5 min @ & (T SiC & Sio, DAY
ROEPIROREL LS. D EOFHERELD, SiC & Si0, DIRAY)
DEESEERIT OB, ER N R E% 200 cm>/min, & FHE]
Z15minlZT 5T ENFFELVWEEZEILNS.

SiC & Si0, D LW EF X 515 DTMAC 2V, SiC
& Si0, DIRAH AL S E1IBA D SIC & Si0, DIFEMIRIC
SWTHGETL 72, SiC & Sio, DIRGHZ 10:1 75 4:1 BX U 1:
LICZ LS B 258 OFBERINEIVWTNORSILOEEIC S,
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Fig. 8 Relationship between flotation recovery and flotation time in
case of dodecyltrimethylammonium chloride
Solid content: 0.3wt% (SiC:Si0,=9:1), Concentration:
9x10~*mol/dm’, Flow rate of N,: 200 cm*/min
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Fig. 9 Separation process of SiC and SiO,

pH 2315 73 51221 T SiC DRI FE < 8D, pH6.0 T SiC D
[EUXH L 80% O—EE L5, —H, Si0, DA pH A3 <
BRI ONTHEINT 205, ¢ XTOpHBITBEWT30% LI N TH
%. SiC & Si0, DiRAHAZLSETH, DTMAC 2\ pH
% 6.0 ICHHET 5 T LITLD SIC & Si0, DEFESHENTIEETH 5.
SiC & Si0, DiF#EEERICE 2 5 DTMAC EE OREIC> W TR
L7z, DIMAC iBEAZ bE /& 2D SiC & Sio, DM
AP E A, DITMAC BEH 4X10 * mol/dm® B L T
1.6X10 > mol/dm® T &, 9X10 *mol/dm® D H& & [AIBRIT, pH 6.0
PILT 80% @ SiC MY & ite. 37T D pH T Si0, D[EER
1d30% VLN Td > 7. DTMAC iBEEA3 9X 10> mol/dm® DI5é, F
7RI DR MKW 728, Sio, K12 3" 5 DTMAC O EH
BFEWEEZ 5N S, DTMAC D HEERORED I, k&
X 2 KIEDORE DTG 8B 20T, Si0, D EIPER D <
ofcbFZ N5, SIC L Si0, DIRAYIOBIKEE A2 2Ls &
to L ORI FOIHROIGRIC O WTHRE LicE T A, [EEREE
10wt% LI T Thild, WIFNOBEIKRREEICE VTS SiC OElR
& 80% TH 2T LML —7J4, Si0, ORI 10%
PIFTh b, SiC & Si0, DIFERIPERD N 70% L1585,

2.3 FEEKICEK S SIC OHBEEEIX T 0 X DRKE

B A A v ARG 2 o TR R A 1T - R R,
DTMAC %3 SiC & SiO, D4yt LTV 5 T &AM St - 7z,
AWFFETIE, DTMAC AH\WT, SiC & Sio, DRAYIH 5 Sic %
SEE - [N 3 7 o 2T WTHRET L 7. FRSEEE I
SiC ® 478 « [ 7 & & Z % Figure 9 1Z/k9. SiC & SiO, @‘(E'm
Ve MO TR CimE L cikic, sy e o+ 5. M

ETRRICB U 2F Y AREETIRICGEAL, METRICBY 2%

1278 - 7z,

(b2t T asm s R



Table 3 Flotation recovery of SiC and SiO, in roughing, cleaning and scaveng-

ing steps
Step SiC [g] Si0, [g] Pulnty of Y}eld of
SiC [%] SiC [%]
Feed 90 10 90.0
Roughing Float 77.5 1.0 98.7 86.1
Sink 12.5 9.0 58.1
Feed 717.5 1.0 98.7
Cleaning Float 67.2 0.2 99.7 86.7
Sink 10.3 0.8 92.8
Feed 22.8 9.8 69.9
Scavenging Float 19.8 0.9 95.7 86.8
Sink 3.0 8.9 25.2

Solid content: 10 wt%, DTMAC concentration: 4.0 10™% mol/dm?
Flow rate of N,: 200 cm?/min, Flotation time: 1.5 min, pH: 6.0

FY % St o Sic & LTl 5. HLE TS X R E TR
B BBV ABIRRTRICEAT S, SR TRCB Y 2%
Piig, JEREPR & & bIHE TRICIEER S &, LRI sio, & L
TENG 2. WEFROTRITBV TS, SiC & Si0, D/ EEE
bHRWEEZ SN S pH 6.0 TIHELIT- 7o BEIRRED 10wt%
DT D KIFE TRE T OFEABROFEH % Table 3 1/R7. il
HETFETO SIC OB X CIEUIHE L, ThETh 98.7% B LT
86.1% Td 5. HHE LR TOE LY D SiC D IE 99.7%, [1]
IHRIT 86.7% & 750, EHE D SiC A& EIERTEINd 5 T &
MTEL, HimE TR TOLEYH O Sio, DHEEIL 74.8% T, [4]
INH# 1L 90.8% TH 5. HHE, HEB X OHRE LELZMHAGHLYE
5T ik, SiCEHE 99.7%, MUK 96.7% THIX T 5 &
MWTE 5,

b

FTEVER] QRIS X - T SiC KiEiOBKkYEE# < L, SiC &
Si0, DIREN O SiC ZFENHicE 5 L 2HomicLic, A

[l

H32% H15 (2006)

EMEA] & LC DTMAC 2 H W 7ciE, SiC & Si0, @ kW orBkk:
NES5N 5. DIMAC EKEEDEA 4+ v IR EIEERI Oh<T b
BKEEDS R Wicwic, SiC RSP U ThiFIcBuKtEZ 59
5T ENTED. DIMAC 2 MW T SiC & Si0, DIRAY) O 8k
BRA1T - 74558, SiC & Sio, DEEIF pH 6.0 TZ N E 1 80%
BERT10% &30, pH 6.0 THi#E DIFERINED A (TR
3. SiC OIBEEIN 7 0 € 2125 WTHET L2 fER, HUE, FiE,
HmE TR 2 A A DE 5 T &S L D HEEE 99.7% O SiC % 96.7%
OEYERTHEING 5 2 ENTE B, HiFE LR S Sio, 2k
W& L TlRIER 90.8%, i 74.8% T E N 5.

G & CoWfge, Ek 16 FERPETIEE M4 - HEmE (O
(1D (16636027), “FEC 17 EERFFIFR B4 - BB (A
(17206091) DEEEIC & » TirbN T 250 L, B L L g4,

Literature Cited

Fuerstenau, D. W.; “Interfacial Processes in Mineral/Water Systems,” Pure and Ap-
plied Chemistry, 24, 135-164 (1970)

Fuerstenau, M. C.; “Role of Metal Ton Hydrolysis in Oxide and Silicate Flotation
Systems,” AIChE Symposium Series, Vol. 150, pp. 16-23, AIChE, New
York, U.S.A. (1975)

Fuerstenau, D. W. and J. Shibata; “On Using Electrokinetics to Interpret the Flota-
tion and Interfacial Behavior of Manganese Dioxide,” Int. J. Miner. Process.,
57,205-217 (1999)

Kaimenkasseizai Bunsekikenkyukai ed.; Analysis Method of Surfactant (Shinpan
Kaimenkasseizai Bunsekiho), Miyuki Syobou, pp.317-318, Tokyo, Japan
(1987)

Kusaka, E., S. Yano, Y. Fukunaka and R. Ishii; “Fundamental Study on Separation
of Silicon Compound Particles with Flotation” (in Japanese), Proc. MMIJ
Annual Meeting 2003, II, pp. 83-84, Tokyo, Japan (2003)

Shibata, J. and D. W. Fuerstenau; “Flocculation and Flotation Characteristics of
Fine Hematite with Sodium Oleate,” Int. J. Miner. Process., 72, 25-32 (2003)

Yoshikawa, M., E. Kusaka, Y. Fukunaka and R. Ishii; “Fundamental Study on Col-
umn Flotation of Submicron SiC Particles” (in Japanese), Proc. MMIJ An-
nual Meeting 2002, II, pp. 76-77, Tokyo, Japan (2002)

97



98

Flotation Separation of SiC from Wastes in the
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In the silicon wafer slicing process from a single silicon crystal, the crystal is sliced by using a wire saw
with the lubricating oil containing SiC powders. After the slicing, a mixture of SiC and the ground Si is dis-
charged from the process. The particle sizes of SiC and Si are 10 um and 1 um respectively, and the weight ratio
of the two is about 9: 1. The SiC and Si particles are separated from the lubricating oil with a filter press, and
the particles are burned to yield SiC and SiO,. From the viewpoint of waste minimization and resources preser-
vation, the valuable SiC particles should be separated from SiO, particles and recovered.

The flotation method can be applied for this purpose. The cationic surfactants used are dodecyltrimethy-
lammonium chloride and trimethyloctylammonium chloride. The adsorption amount of the surfactants was
measured for SiC and SiO, particles. The flotation behavior of SiC and SiO, was investigated by changing pH,
gas flow rate and flotation time in the presence of dodecyltrimethylammonium chloride. The purity and yield of
SiC was also studied in the flotation process comprising of roughing, cleaning and scavenging steps. The values

of purity and yield of SiC were 99.7% and 96.7% respectively in the total flotation process.
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