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Application of Solvent Extraction to Purification of Phosphoric Acid
in Waste Acid Mixture

2*Yuki UCHINO and *Koichiro INOUE

’SANWAYUKA INDUSTRY CORPORATION

Abstract

As one of the etching waste solution discharged from the manufacturing process of the liquid
crystal display and the semiconductor, the waste acid mixture containing phosphoric acid as a main
component, has the acetic acid and nitric acid as the additives for the etching rate control. By
applying a solvent extraction method to that waste acid mixture, the removal of acetic and nitric acid
from that waste acid mixture was carried out to obtain the crude phosphoric acid as the raffinate.

The crude phosphoric acid mainly containing the aluminum and molybdenum was purified by
ion extraction properties of the alkyl acid phosphate in the concentration of phosphoric acid under
4mol/dm?®. This phosphoric acid diluted in water and purified was concentrated to 14.5 mol/dm”’ to
obtain the phosphoric acid metal-removed. On the other hand, the metal-removal from the solvent
phase was carried out to recovery in the concentration of phosphoric acid over 6mol/dm®. This
phosphoric acid called “high-metal” was used effectively as the crude phosphoric acid.

Key words: Solvent Extraction, Phosphoric Acid, Waste Acid Mixture, Liquid Crystal, Metal
Removal Process
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Fig.7 Change in distribution ratios of aluminum and
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alkyl acid phosphate diluted in N12D(The distribution
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Table 2 Metal component in phosphoric acid

Phosphoric acid Metal Component [mg/dm3]
of metal removal process Al Mo  Fe Ca
Crude, 60wt% 488 320 7 1
Inlet
Industrial use, 85wt% - - 0.7 0.3
Metal removed, 85wt% 8 4 0.4 0.8
Outlet

High-metal, 68wt%

1,560 1,020 11 0.6
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Electromagnetic separation in dry atmosphere

Toyohisa FUJITA'"

Department of Systems Innovation, Graduate School of Engineering, The University of Tokyo

Abstract

Dry separation is economically useful for the minerals, wastes and material processing, though the
separation size of particle is limited to more than 200mesh. Here, the basic principle and techniques of
magnetic, eddy current, electrostatic and triboelectrostatic separations in the electromagnetic separation are
discussed. The combination of other separation techniques such as sorting, pneumatic separation is also

important in the actual separation process.

Key words: Magnetic separation, Eddy current separation, Electrostatic separation, Triboelectrostatic

separation
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Table 1 Classification of magnetic and electrical separation

Magnetic separation
= Magnetic Separation
DC field= = -Concentration, Purification, Extraction, etc.
AC field = = Concentration, etc.
*Magnetic filtration
*Electro-magnetic induction* * *(Eddy current separation)
Electrical separation
*Electrostatic separation
*Triboelectrostatic separation

2. HIER

ZERH ORIV DR+ 1 EISAERT 20500 Fm (22U T

DRTBLEREND, W, FHZEERE, « (LR

Fm =y oWV () =L8v(F)=w(3) o

Table 2 Classification of magnetic separator

- Static Low intensity type{less than 0.5T)

Belttype — Top feed type (Magn=tic pulley, OS vanner,
Ferrogum separator)

Under fead type (In-linz suspandad magnet,

Cross-balt suspendead magnet)
Drum type---Top feed type (¥S drum separator)
Under feed type (Grondal drum separator,
Multi stage drum separator)
- Static high intensity type(0.5T—2T)
Belt type —--Top feed type {(Eriezrare earth roll, Permroll)
Under feed type {Cross-halt magnetic separator)
Drum type---Top feed type (Dry drum separator, Induced
magnetic roll separator, Laurilla high-intensity permanant
magnet separator, PERMOS magnetic separator)
Highintensity type ----Dry {Coupled pole separator,
High gauss separator)

High gradiant type---Electromagnats with iron yoke
{EriezL-4,, EriezHGMS, Jonas magnatic separator,
Carpco HGMS, Farrous whaal separator,

MRVK magnetic separator)
Solenoid magnets (SALA HGMS, Frantz ferrofilter,
SOLmagnetic separator, VWS magnetic separator ,
Dry vibrating magnetic filter)
- Superconducting magnet type{more than1T)
Drum type (DESCOS)
High gradient type--- Superconducting HGM S
- AC magnetic field type(less than 0.2T)
Travelling magnetic field type (5C spiral separator,
OY table type separator)
Vibrating magnetic field type (D5 type separator)
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Roll magnetic separator
(Utilization of NdFeB magnet,)
(Eriez Magnetics, Inc.)
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(Nippon Magnetic Dressing Co., Ltd)
e
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Induced magnetic roll
(Carpco, Inc., Eriez Magnetics, Inc.)

Fig.1 Some kinds of magnetic separator
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Fig.2 Superconducting magnet type magnetic separators
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Fig.3 Forces by eddy current in a moving metal

Table 3 Conductivity / density (o/p) of

Density(p) | Conductivity (o) (olp)
Metal 3 5.1 -1 22011 g
(10%kgm) (10°Q'm™)  |(10°m*Q kg™
Al 2.70 374 139
Mg 1.74 225 129
Cu 8.96 599 66.9
Ag 10.50 629 59.9
Zn 713 169 23.7
Sn 7.28 91 125
Cr 719 77 107
W 5.65 177 9.2
Ti 450 24 5.3
Pb 11.34 49 4.3
Mn 7.44 5 0.7
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Fig. 6 Particle charge between parallel electrodes

FIOTER, #IE D ICFAEOBRAE L D, EARA-
TIHEEIC LY B & SR OBAI R E A, R 1382
filh LT 2k & MO EE T 5, £ L CEAK X
Bl L CUN B B SO S, SO O BRI 1A o T
WSl SN D, MR T1E &5 & ORI /3 LT
EL7EETHD, ZOFREHHMIT/HET 555N
Fig7 l- T #EEIETH 5,

BT B L, mEEMRMAZ RS E 5, &

Insulator Middling Conductive
particles particles

! Conductive
Insulator particles
particles

Fig.7 Electrostatic separator
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Table 4 Mineral quality in electrostatic separation

Conductive minerals

Insulator minerals

Cassiterite SnO, Apatite Cag(PO,);0H
Chromite FeCr,0, Barite BaSO,
Sphalerite ZnS Calcite CaSO,

Galena  PbS

Fluorite CaF,

Magnetite Fe;0,

Scheelite CaWO,

Hematite Fe,O;

Quartz SiO,

limenite  FeTiO,

Zircon ZrSiO,

Pyrite FeS, Monazite (Ce,La,Nd)(PO,)
Graphite C CorundumAl, 05
Diamond C Siderite FeCO,

Rutile  TiO, Garnet
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Fig. 8 Triboelectrostatic separator

Table 5 Comparison of triboelectric series

A F.Diaz A Luga T Fyjiita C.H. Pak M. Ito
1 Positive charge

PMMA ABS PIA/%\/éA PC

PC PMMA ABS
PP PC

PS PE PO PS PS

PE PET PMMA PET PE

PP PP PE PE PP
PET PVC PVC PP PET
PVC PVC PVC

| Negative charge
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