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F LA VBRI 10 LT pH TEREKICHENS L EFMICRE LT, ASOEBOEY
#52%. pH3LUTTCREZDEWNEREDI-OHICEDEH £ > -M/NhEsE UTEHEEL,
BICKICREZRIMNBETS. 1-FFHVRIAKRVBY—FIE, BILSEOSBSLTO
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U EDORETIIEML I BERER UL
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JKALER, MR T, MELFETESEONFTIE, B
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DEHES TICRERTHIREEFE > T 58 L,

R RSN RINT 3 &, REEMHESRIHH
FTRECHESE L THTOXRmIRE, TRbERFREO
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D& S BREIRELELS & 2RI L - THERIKE
BESERLD, HWIEL0TEIENTETH
57, 12~ 16) .
RETEHRIFE T TOMK T DBHE « Huc>W\WTid
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TR INFYIVRNVKEVERY -4, TV, TZYULEY
Te— 1 EIT K BEHE « HHOFTH B BL2AID
INSOMETE, #KD DLVO BRI TR, R
G MR O BLSY PRI 1< & 2 BKMAEELER 225 T
[BRE I & 2 BILBK T OBRSBERPEEINB I &
BRI TVWE, L, 2LA vBBF Y 9 L0E
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TREGESEEIN TV S,

t 19934 12 H 8 H2H
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AR T, REEEFICA VA VBEF M) v aB &
CLl-FFh vk VEEF )Y a2BHOTBILE
(a-Fe,0p) OBEMKEFML T, BALSBEE R
ST BHEREF NI &5, TOBRREHRET S
Bz, Bkt d 2 AEEHEFIOBRERS L UOE -4
WALZRIE LT, REVEHAIEE T TOBILEkDBHE -
DRI S W TR RN 2.

1. HEBILUERAE

WEEEHAMT 2T Ic3RRAEORILY (o
Fe,0y) ZRW, T OREEkIZ 0.6 um ORI T
(374 7R %2¥bH, BETHEICXAHEH S 3.9 m?
/8 DILKREEER > T/, REEHRICE, L4
VEERF M) U ABIULI-FFH Y RVF VEEF LY Y
Lz,

¥ — & B/ALIE 0.3 kg/m® O EAPER O WiE ik % FH8
LT, PAMEEESEEICL > THIELE. A LA VR
ORERAEIZ, 10kg/m® OEEFBEEOLMT, #+ L
A VIR L pH 2L S BT o 1. &5
18ks & L7, FEBETOEREA V1 v EREE %+ ok
L DRIELY, WIS D& DRERERD .

REIR DBHES L OB ORIE IR FO LS L
THT» o, EAIEE 03 kg/m® OBEK = /R L <,
IN% 150 rpm T 18 ks I LD BIT, 0.6 ks #iE
LT EBROBEBRLBET2HOTRIEL, BEOM
&b o THUE « HEORE A FHE L 72,
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Fig.1 Zeta potential of Fe,O; as a function of pH at
different concentrations of sodium oleate
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Fig.2 Zeta potential of Fe,O; as a function of pH at
different concentrations of 1-dodecane
sulphonic acid sodium salt
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RH+R™ == R,H™, K,=10"% (2)
2R™ = R, K,= 10*° (3)
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* v A4 VBB DR, S= 2.51X10"%mol/dm® (5)
KBERPTOA L4 Y REDIEFIRES Egs. (1)~
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Fig.3 Adsorption amount of oleate on Fe,O; as a
function of pH at different sodium
oleate concentrations
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LERB ., BRI LINHOEER, EBROBER
ZHELCHMME L. LA VB MY O AFERTO
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Fig.4 Distribution diagram of oleic acid as a function
of pH
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Fig.5 Transmittance of Fe,O4 suspension as a function
of pH at different sodium oleate concentrations
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Fig.6 Transmittance of Fe,O4 suspension as a function
of pH at different 1-dodecane sulphonic acid
sodium salt concentrations
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#HFETEVERRERL, BILSHLEET S LD
5. 1-FFhVvRNFkVEEF MY Y 2QEBESEENT
5&, pH2~5 QHIFETHEERMETT S, hid,
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Fig.7 Flocculation and dispersion domain for Fe,O4-
sodium oleate system
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Fig.8 Flocculation and dispersion domain for Fe,O3— 1 -

dodecane sulphonic acid sodium salt system
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VR:% exp(—«xH) (6)
_ A1 1 x(x+2)
Va= 12 {x(x+2) + (x+1)? +2in (x+1)? }

(7

ICT, a R TORE, HISR TR, Z 3EmE
DA M, e GROFBE KEFLVY v YEH e
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SHEEH T 2 V¥ —1d, Photo. | OHEERSEHIIE

F20%& W55 (1994)
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Photo.1 Flocculation and dispersion in the presence

of sodium oleate
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B Mono-layer adsorption(-25mV)
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Fig.9 Total interaction energy between Fe,O; particles
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4 1-FFhv2VFvBF Y 9 AOHELEFTBIL
BOBEE 123N B ERHNL LTS, 1-FF
H v ZF VERBESE L %Z 107 mol/dm®,  pH 7.2 I
TOERMTHRVEEAEL ST L, 2X10"°mol/dm® Pl
FLOBETRI-FFH vy 20k Y BBD 2D TFRBRED
FTeOICEEEIRII B L F pHA~T &R B T E, |
“KFA Y RN VBROBESB X% 10" mol/dm® L]
LT 2HTBREDHICTNTO pH B THA ST
5T Enbhro i,

Nomenclature

A =Hamaker constant [i]
a =radius of particle [nm]
C =electrolyte concentration [mol/dm?]
e =celectron charge [C]
H =distance between particles [nm]
K, Ky K3, K,=equilibrium constants [—]
k  =Boltzmann constant [i/K]
N, =Avogadro number [mol™]
S =solubility of oleic acid [mol/dm?]
T =temperature [K]
V  =total interaction energy [j]
Vo =attraction energy L]
Vk =repulsion energy [i]
x  =ratio of distance between particles

to radius of particles [—]
Z =valency of ionic species [—]
e =dielectric constant [C2m™2N"Y]
¢ =zeta potential [mV]
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Flocculation of Fine Hematite in Aqueous Solution
Containing Surface-Active Agents

Junji Shibata and Hiromi Tamakoshi
Dept. of Chem. Eng., Kansai Univ., Suita 564

Key Words . Flocculation, Dispersion, Suspension, Sodium Oleate, Sodium Salt of 1-
Dodecane Sulphonic Acid, Hematite

Fine solid particles in aqueous solution are flocculated in some cases or dis-
persed in other cases, when surface properties such as hydrophobicity and surface
charge of the solid are changed by adding surface-active agents. In the present
study, flocculation phenomena of fine hematite suspension are investigated in the
presence of surface active agents such as sodium oleate and sodium salt of 1-
dodecane sulphonic acid. Amounts of the surfactant adsorbed on hematite and the
zeta potential of hematite are measured in order to explain the flocculation phenom-
ena.

Oleic acid can be physically and chemically adsorbed on hematite in the pH
region below 10 to give a large negative charge to hematite. At pH less than 3, oleic
acid exists as small oil droplets with negative charge due to its low solubility. These
droplets are adsorbed or adhere to hematite. On the other hand, l-dodecane
sulphonic acid is physically adsorbed on hematite, especially below the pH of the
point of zero charge of hematite. The flocculation domain of hematite as a function
of pH and the concentration of surfactants is illustrated in the presence of two
surfactants. When adsorption of surfactants less than a mono-layer takes place,
hematite particles are flocculated. When adsorption more than a mono-layer occurs,
hematite particles are dispersed.

F20% F 55 (1994) 707



