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Flotation Study of ‘Synthetic Plagioclase with Sodium Oleate

Onzo Jyo and’YﬁjhérFUJn

Abstract

An experimental study of flotation behavior on synthetic plagioclase with sodium oleate was
conducted as an approach to the fundamental flotation investigation using synthetic minerals.
Plagioclase solid solutions containing 25, 50, 75 and 100 mol. per cent of anorthite were synthesized
by crystallizing the respective amorphous glasses which had been prepared by solid reaction from
the pure chemical starting materials. The degrees of crystallization for synthesized plagioclase were
evaluated from the data of half maximum intensity width and peak height on the X-ray powder
diffraction peaks, and comparison of specific gravity and refractive index data with the published
ones also showed that the synthesized plagioclase were pure enough for furthur flotation tests.

A series of modified Hallimond tube flotation tests with sodium oleate as a collector was carried
out on the —35+48 mesh fraction of the synthetic plagioclase containing 25, 50, 75 and 100 mol.
per cent anorthite. The highest flotation recovery obtained for anorthite sample between pH 7.0
énd 8.5 was directly responsible for an insoluble calcium oleate compound formed at the surface
calcium sites. It was also cleared out the flotation recovery‘ decreased sharply with increased amount

of albite content in the plagioclase.

1. #

TEREERENC X 2 BRSMOSHE, EIRICET A8
FEITi%, RIFFEFRA D 5 OIXEERISEE U THY
bANTET., 1, HRINCET 5 EMATIIRITE,
SR 2 RIS 2 BT OB DR 2 B 6 i T
B2, TEAITIMRSEYER2HNS X 5kE
OBV HEDbNTE D, —HWOWICIV TIRALR
BRI 2 AT C & T TREA SN TV 305,
BEREER 2 HH T 588, AR H A 0IRENE
2HOTERD L EPAR EOREER S 129,
SHETHORRERZATWIWVIREETH 5.

FEETRY E— T OMRAS RS - 1THE, BB
T361F BEIETIT U W0 72 5 BEEDSE N % b 2k
AL, EEAMOEBC LI IMEETH D
BWBLVEITTHITHEEIN TV, COARET
LA 21772 5 W ERER 2 TER T 28k 2 Bkl e U
THEET 2 LW ERITH 3. —75, KIRFEGKYER]
CBEN T ESEOEBRZIEEL, Ud b Ry es

* TR

il

TRV S BERES A ERBEREXDLY THRES

CEThB., ¥, HRBHEOEE CARNTES
FlE» 3 ZEL, EBREPERL =ZAHROMERE
HElEUTHVWAT EELT

KIRFEDERIZT 7 2, HREEREDTEERIGY &
UTRLACEDTERZVEETHY, —FRICYYER
(NaAlSizOs)-JKER (CaAlgSiaOs) OE k% Is
THREAT, AEZOMD KY2EE LT 3T L%
WV, BELDEIFF AN e 7o T2V« 72T — b
ZHENAIE 3 3 KIREE R OERICE 3 2 LB
X BTV, 7 o (KEBD 20T o L E
AREELT 2, FCNLVPEART bty
Tr 47 v {bKFEBEZERT 5 LRETL DT
HBHLERELITUI,

APUC BN TR Y VEAG—KERRAEA 2L
S b HAERIRIC X - TR 2 18T L T4
RU, XEERENTHIT X b ME S X OS5 2 b
Y, WE, BRES2HREUMEOSREM»ES h

WK TR IRE g i



34 (218)

T EREERUIC) A, HEIEUTAHV A VB b
YV ARFVEER Hallimond i X b ek %R
DIASERIT DOV THE T 3,

2. SRADERIBIUERE

1800

Liquid

1600 1553

1400

1200

1000

800 —

Temperature, °C

600 — TN T~

400 |— \ N
High \ \

temp. form \\ Two phase

200

v plagioclase

! \
0 | L I \ I
0 20 40 60 80 100

Ab An mol. % An
NaAlSisos CaA]L)SizOs
Fig. 1 Phase diagram for the albite-

plagioclase

anorthite system

v v B —REGRAE L OV4IREEN® 3Fig. 1
CRT S, BE12°COYYER (UTF Ab 2
WEED) &AL 1553°C OIKET (T An &BETD) ©
A ESE 2R TV 5. SRPRA1HER

W R=E - B

ZEALTO, 25 50, 753 XX 100% D An »&is
SEM O Ab-An BRERATH S, ABIRICBNT
BRESRINC X > TERLU Tz, bbb, EOES
CHAL B RIERIL, SRS X - THEZIE
BEEYREILDD, ChE2BHIU THAMLIES
HHT, T CCTENCERY, AR, 5T 4%
DERITIEHAEINTN S,

21 FEEFEHIADEEK

HzemEelht a-f3E, a-7A 35, REFPIVA
BIOREE AT V& TIRT BEL 35 2V
72. Ab OERWCEEL K+ VY AR EEERET
MWET B &, REEY DRI NaO § — s
B4 A0DT, »oHpU Table 1 OFEHICRLIZE
#m 3 & T Nag0 - 2Si02 2ARL, TheHhHR
BleUTHEBLT. An @A %h30, 25, 50, 75%
X 01000 5 FHEOMEL DA &M% Table 11T7R
Uizesb, (LEERCHEL ER10g%225mlD
H& 320 AR, ¥V 2=y bERIETZNLNE
ALLUF#I 200°C OEEIC 50T 8 ~12hr EHEEIE%
s, O TRE R @S R BT &R 28
7z. Table 1 1R LU 2k 51T Ab D EA %HHEMNT 5
CUT DSOS R X 7 h, BERF T 2% B1C
DICHETEEE 2B U, FREEE 2 Khicawl
ERET T AU, LD OEEET T AR AT 4
PSR THREL, X5EHOSHSATHBHRL DD
BT X O R CEEMET T CEITR 2 N, ARENE
FHOBEES Y 5 A Th 5T & RHERL L. ROCEER
STV TS X R RTHAITR, 207
5 ANPREE L2 6N 5O THELEMICS5ET
Rt X OBRER { DIEL T2,

Table 1 Synthetic conditions for plagioclase solid solutions
Ab, mol. ¢ 75 50 25 0 N
Mineral compositions { % 100 Na20- 2 SiO2
An, mol, % 0 25 50 75 100
) o Temperature, °C 800 900 1000 1200 1300 750
Solid reaction .
Time, hr 12 10 10 10 8 10~12
. { Temperature, °C 1500 1500 1550 1550 1600 1100
Fusion .
Time, hr 3~4 2~3 2~3 1~2 1~2 1~2
o Temperature, °C — 900 1000 1100 1300 750-
Crystallization { )
Time, day — 4 4 4. 4 2
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Table 2 X-ray diffraction measurement

parameters
Radiation Cu-Ka
Filter Ni
Voltage 30 kVp
Current 13 mA
Scale factor 16
Time constant 2
Multiplier 1
Scanning speed 1°/min.
Slit 1°, 1°, 0.3mm
20 range 10°~60°
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Fig. 4 X-ray powder diffraction pattern of anorthite synthesized at 1300°C for 4 days

Table 3 X-ray powder diffraction spectra of

An sample
Observed values Published values®

20 d, A I/To d, A | I

13.5 6.55

13.7 6.46 8 6.49 30

18.8 4,71 19 4.71 60

21.9 4.06 33 4.05 80

22.6 3.93 11 3.93 50

23.4 3.80 33 3.78 80

24.5 3.63 39 3.62 80

25.6 3.47 11 3.46 60

26.4 3.37 25 3.37 60

27.2 3.28 39 3.27 80

27.7 3.21 100 3.21 100

28.0 3.19 95 3.19 90
28.5 3.13 33 3.13 |. 70

29.2 3.05 19 3.05 60

30.2 2.95 38 2.95 70

30.8 | 2.90 7

31.5 2.84 27 ,

33.6 2.65 16 2.65 50
1 35.4 | 2.52 20 2.53 70
- 35.8 2.50 24 2.50 70

38.0 | 2.37 6

38.7 2.32 6

39.6 2.27 7

40.2 2.24 4

42.1 2.14 21
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Fig. 9 Diagrammatic sketch of Hallimond tube apparatus

A : Hallimond tube C : Rubber bulb
B : Mercury manometer D: 3-way cock
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Flotation recovery, %

Fig. 10 Relation between flotation recovery of the synthetic plagioclase solid
solutions and pH at 5 X104 mol/l sodium oleate concentration

O An 100 mol. % ® An 75 mol. %
€@ An 50 mol. % ® An 25 mol. %

Vol.24 No.3 (1974)



Fl otation recovery, 9%

BREA DT 3

100

(223) 39

TEBETL TO@L T E b, HEHD Ca v A+ OB,

80 |—

60

40 |

DOFERELT Ol- 44> 0 BEDERS BETL
THDLFATS C W TEB, 2%, pHS.5L -
DE pH SREIC 3313 2 MRER O &L B F i3 /KA AR
@ OH~ A OEIMC & - T BE®EL 72 Ol- 4
FUBEOHRNHNBETICESLbDEELLNS,
UED XS, Ca 2HRIGHEE L TETr An i
NaOl (T & » T pH 7.0~8.50FFAICISN T & {
$ 5%, Na 2HESGHRE U Tais Abitki TigNa
r*f/f FCXU Ol A4 35072 R % & 12720
IDEHEL RN EMNEL pITE -T2, X5 D Fig.
10iT B0 TEERDED - 72 pH 8.2~8.31T81) 2 ¢
DiliE 2 L h An DEA% L DRER%ERY % & Fig. 12

ot/ —
3

0.5 1 5 7
Sodium oleate concentration, X10-* mol/I

Fig. 11 Flotation recovery as a function of
sodium oleate concentration for the synthetic
plagioclase solid solutions at pH 8.5~8.7

An 100 mol. %

An 75 mol. %

An 50 mol. %

An 25 mol. %

e e O

WT An 100% 0 41z NaOl B0 B & 4
IR DBEL LAL, 1 X10-3mol/l DBEEIC
BOTISH% DIEHEZRT. UL, AnT75EL%D
BHETIX 1 X1073mol/l @ NaOl & <50 T 3§
28% DEHERBBONBICTES, T2 AnSOEr%
BLE2SEANUOTMFEIOE it NaOl 12 & » 1
MU TR EHERIOTNE SUBLUTTH - 17,

—J3, Av 4RO REEE But pK=4.70 Td 5
72, NaOl QK &#H pH 9T UE D& 313 & A
EFv AL BA+y (UTOI- 442 38 &L
THEELVTOVALEMNELLNS. LItd-T, An
100% DR B DHE pHS ~ 71012 b pH OEIHNT
S FEE DRSS 5 5 DOL- 4 7 ORER
OEIMC L3 D& Bbn s, iz, fi5 Ol- 14
i Ca%t 1 & 2 & IS U CTIHEBERED 3 b T/
WV (PL=12.47) B ARERT 5 T & TIRES
NTNBTE»D, An ORRIGHED Ca D 4 b i
Ol- A > BBRIICRTE, KISL, An O3 fH 2B
KT U ToASR E U TR DA § 125 INTz
DEELOLNSD, F12, An DEA YIS, 50, 25&
TERFEIRD Ca SHEVBEFT 2L IZH-T, &

10 DX>5Ths, Fig. 120056 An it LT Ab HEE

U ze, EAKZ 2 T ORER I GRRER O E
BiTHpIL TELT AT &2, LLAEHERER 12

7zWy Ab p5 An OEFEES & b THRIETI ¥5

CEBHB I 5Tz, LS, SHE 51
EfRicdd s NaOl ok, FEEhENMD HiE, #
S DR E 2D 2 BEBH 5 5.

IOOr
N
=
St
4
38 B0
2
=]
@)
= 40
s
2
o
20
) -?“'””Y// 1
0 25 50 75 100
Ab An mol. % An
Fig. 12 Variation of flotation recovery
with anorthite mol. per cent under
constant flotation conditions at5 x 10—4
mol/l sodium oleate addition
4. &8 i

BRI 5k & A REC T A RO
—HE LT Y VEA-KEGRAER » SR EES
BR2fyis -1z,

SRR 2 HRER & U T, BRSO T

AT RO



40 (224)

Y, AT X - THEEY 7 22 MBL, S5
LS R AR LY, KEAOEREIE0, 25,
50, 756 XN 100 BOFELZZN ThERT %
CEREAL. ARUIHEED XK BT
B v — 7 OAE & BTRRRE 5, Ko’
BEREEMTHET 3 L LI E - T, XEREFTANCRE
WM NERDBERINIIT E 2HEM DI, EHE,
EITRE S WELREL L., UL, YYE
FCRAL CTRIFLE T 5 2d> 5 OfEfhLd &) TH
T, HLDOHECOWTHRE 2 MA I TRE LT
L% X AITBEIS 78h -1z,

Liths->T, Y VERITKEFR%25, 50, 75% L~
100 =1 BEEL LA RESEESE w20 Tarr v
BB by v A RENH e U TeEE Hallmond 1T
X hEENER R T2, IKERIX pH 7.0~8.51C
BOWTEEREVELE L, KEROMBRITHED A
YV ARAV AVIRAF U BEENERISL, v 4y
oy v APERUIZEDEEZLOND, $1, &
BARO Y VEADHEREIEMHENT 5 & REEOE
WERDBBICETU, NEAOEERKIHEREA K
TU AT 2 3 DTIZNT & RERINTHS hiT
vi.

Vol.24. No.3 (1974)

B R= - B

BigE AP TREOART SV T ERE
— B X OB EEEHTE, XEBREITICOWTE
EARBEHITS L CBIRBEIR O CH RV I
1o, ¥ RERIOWTIRAREEE LNBEBEOF T
TbhizC & 2RUESN U ET.

3 [

1) i B, BAETR, RERE : LA TR
4, 20, 337 (1970)

2) FHALT : gy T, HWE, 5K (1968) p. 589

3) EEBAE  BETSAVFT o7, FEE, 2/ 1967)
p. 1966

4) W.A. Deer, R.A. Howie and J. Zussman : Rock
Forming Minerals, Vol. 4, Longmans, London (1963)
p. 137

5) £4) p. 130

6) D.W. Fuerstenau : Froth Flotation, AIME, New
York (1962) p. 176

7) £6) p. 178

(Hf48E12A 140 528)



